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PLATE XL 



spn{i)(Mij:r()Sis in kmwi.s dtk i'o the 

KDWE TK’K {Ah^h'AS PEHSK^^S), 


Uv (,'nLON'KL H 1' PKASK, C l K., r.c.v.n., 
f ('it-tf y.h,iurrri/ Df^fn 

\[\NV |m»uIm v <>v\ uf'r< 111 oi liidiri must l)a\'e 

.K 'Mi 'L^rfculv 'i]ni<iv«'(l iV'im tiim- tn tirrn* l)y tile sHj-inus loss nf 
rilil.tM** t'nwls u llifll lM t‘n >\vrjit otl ill t]l‘‘ eoUfsc nt a few 

Tiys i'V all wlin-li lia-. )Hol)ai)ly. uo-iirrjilly Ihm-u thouglit 

' ' t 1 1*‘ a li trni < it ti iwl rhi ilrta. 

1 JjHVf'iirti’ii M'.'ii tin* uiinli* III' tie' [xmltry mi a run tlins 
.‘aiiird iA\\ ami lii-l'iHt* it iMs-anir thr eiistoin to make caielul ITmmI 
*\aminatiims < if all animaN ''Utfrrim: from uliseui e diseases, have 
oei-n led hy the i-liiueat symptoms to diayiio>(‘* the ' disea>e a." 

• ieT'i’a. In iht‘ vear 1900, howi'Ver. Conduetor l^are of tlie 
Siij)|)!\' and iVaimpoi't 1 )ep;i]'t imait at Mian Mir, to whom I had 
!i-nt a mieros<*oj>i‘ fur the purpose ot diayuosini^^ surra m camels. 
!iad tile <‘urio>ity tn examine the hlnod ol sniiie tim^lcs which 
A I I I- «!yim; <»li’ rapid]\’ tVoni an ohseuro malady. lo his oia^at 
''iipri'-e lu' I'Uind tiie hl<Hid swaiauii’i^ with a pceuliai oij^anism, 
iritl oji hi- hiiiiLtino sniih' in tome, 1 was aide to ascertain that 
ihfV \v«>re spiroeluetes. Siiic'e that timt>, tin* disease- has frcijiunt' 
<v hnm met with in the Vhinjah and short notes on flic subject 
liave> been published in the Eritish MrAi<'(A 7m/e/e// and huhtui 
(Etzrffr as to its o(*eunence in renlral India, Iw F. 
beaney, l.M.S. 

short note on tlie mM'urrencc of the disease in the Punjal) 
'-oLs published in thi' January number of iliis year's J.inrno/ vj 

Eupicd! IVtennnr// Siacme by Mr, ^^^ult^■onuu^ . 

Ah the disease is an important one from the point of view 
vf the [lunltry kee[a‘r. i propose in the following short imte to 
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give a of what is already known of the subject^ in \]u- 

hope that by presenting it in a hamly form, it may prove of n-i 
to poultry owners For this [)ur})os(‘, 1 shall i[uote vrry fir, Iv 
from papers wlileh liave alrraily boon [Uiblisht'd in othrr count 
and esptH*iallv Marelioux and Salrml^inrs notr in tlu‘ AnK^lts 
de Po.<tein\ t. xvii, Xo. n, p[r oi!S-oH(i, in n-gard i,> 

tlie disease itselt, as well as trom tlu‘ rxerlh-nt aitieli li\’ 
Louiislinrv on the Fowl tick, wlneb was publisln'd in th- 
AgrieuU'f.r<d d^rxnad of (\,^n‘ of h\>,>d III Sfpti-ni 

ber 190:.). 

IL.tlC do_‘ di^O tSt' cOrnyihOirfs , — 1 hr dl>rast‘ griiriallv f«>ll'*V,- 
the inti oduetiiai of iirw bird> into an int'»ei»'d aira. It appi-ai- 
to lie [irol>al)le that i)irds ki pt in an infrcti h ar* a ar(|uir*‘ iininu- 
nitv owin^ \o thrlr liaviiej; h^ rn attarkrd and r< r* aa rinL:. It ha- 
been Iiotirrd. hnWrVrl'. that Iiru rh-ail bll'd" ai'r | M t it'd Ur. i j 

on tu tlir run. llew ina\' h. ruinr intf-rt* d at iUin- and tauiiin' ui- 
to dir, and that in surh (>a‘>r‘>. nt th»’ hird>. uhirli ja* \!<sio!\ 

were ap[tar« ntly iiniiiunr. b. rane- at tarki d and dn d. Kitlr a th. 
immunity wa> thrifforr not \a iy ."iiong i.i |a>iing <>i tlio “-pii'^ 
eluete'' inrioas. d in viruh-m-v lo’ hriiiLi' pa^-^ d 1 1 iron<_f}i i in- in w 
trtwls. Montgoiir ia- thinks that ag*- rarri* *' 'eitli it a mtan; 
amount ot immunitv r\. n \'.l['-n tin- fo'\U r..ni.- Ir'Un non tu-k 
infea/tod di.>trirt> \\ r.-itainiy dor^ in tirk inf rt. ,1 aira-. 

The way in whirh an outhivak 'it'fhr di>. a-.‘ ii-ually <>r,-u!' 
IS that bird^ arr brought into a run wliirh ma\ ba\r had i:'* 
cliiek«‘n.> on it, tin >i,mr ttni'\ or win ro ‘“hirki-ii'' rilr*^id\' o\]-!. 
In a few day> tliry arr rrvmed with larval (irks ri ^rmhling In • • 
and are iiotired to hr >ifk. 

^Vi)/.sr of tlo‘ i/rvr//,vr. — Tlir* raU''*- of (hr disra-^r i> the j>o 
seiice in the' blood ot a [a-rubar tine spiral t)ir» ad likr h. . ' . 
micn)sef>jiiral in ^ize, a good id*‘a o| a highiv magnilird >j>rrui n 
ot wfiicli may be obtained ft^im tin* illu'^t rat ioiis hrrr givem 

^]l)oj>hnns fn'od.ond. It gmerallv ap])rais in all rpi/o' U' 
form, a number o[ lowls laung attacked, Tlie first intim*iO'‘ii 
of the <K;curreiiCJj of the disea-'r i.s very often the smhlen d- idi 
of a tew fowls. More emmiiioiily, liowrvi-r, flie first sympt‘ 
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^hdwii ar** Jian liu'a, <>1' appetitr, soiiiiioleiice, the feathers 
. re<'td<| aihl tli»‘ (‘omli pak. fnwl iiu loiidpi- poiY-hes. and as 

the <lis(‘a''*' pi'M^Tr^x s ii 11*-; (fiwii. tii^* lu'ad. which it cannot 
rai>t‘ nj- plat’f uihhi lie winu, oii tin* droinnl. Death 

•^■fiicrally (xM-nr^ '•UiMciily in 

At nr 111 ) t i III*-, rlc- (li^i*a-r lalo-^ nii a nior’o chronic forin 
trill llu‘ !m\s L alt' i apnai'i lit I'lcioeiw hci'niies anain dull and 
! |•ltlaill-■' <-t'i nirlii iiu “!! ri '■ '_;I'>iiihL tic- r*'»-t Ix-iiiLi' pai'alvsed. 

Siinc- ilay- lai<i-, ]tai';il\'i^ I'caf-lc-^ tic* wiii^s. tin.* fowl 
iii-cniiif'- \ ci'\' lliiM Mini dc- ra<‘lc i-t ii- in ^ tn 1 j days. 

At ntlc f line-, i'l i-iiN i-i \' itiny tain- plan- after the first 
lUat-k aicl 10 ")' lai' ly aU" all. r ;iii aitK'k nf ])aralysis has 
raki-n pla<-»-. 

It* tic t - Ml P"! ,-0 i.n V 1" Tak*'la ir will ^cr!i to follow a 

.‘ha! a<*l '■) el ii- .-mA.. It i- a- itiUi*li a> lo7 t** 10!)' F., 

;oid I'l'Ofiiie in lie ic i’j'l)h"ii!'li" "! "t' tlii" during!' the fhm' 
.*! !i\" da\> tic (ii-i nlc-O it *;ilN. -oitu )-eturiiiiiir 

r-. ii'.nital Wlc ti ill* f'Avl livlii'j', |r Lfi-ica'allv tall^ hehiw 
!i"i tnal. 

I f tie- i‘!i'd !"• 'Aaitiiic 'l aft' !■ di .itli in tic- fi:>t stayo\ tlte 
y. !.>.*) I w ill h' f"i!nd r.i Im ah"Ut t In . . I iiic - I Ic )i"rnia] >i/.c and the 
iiw r aU" will i"- yi-afl\ ■ihaiy'd, Th*' "ilc !' "lyaie are not 
iMic-h *‘haic_;. d. Tic Ic .il l c|,.. d !* tnaiii- ihiid aoil dark red in 
T iiir, 

[f ti a- hl<.(.ii e. . \anm!i d miei'. -cpically durioo tile first 

!Nri..d"l' t h' di-';i-' . whiF' ill. t* iiipi-ra aii'c is I'aised during 

Ml'- fii'^t ticir ") ti\r- dc\ s, tic “ ><pir.MTi:eti'. t Ic- r *iyaiiisni alrovo- 
cc-iii cac'd. \mI I 1 " i"Und ni n . 

Tic- t'lill'iwHiL: d.-ciipti "0 "f what .M-ents in a healthysiis- 
. . plihh- Inw I. W lc*n a htt!' ii!o"d contaiiiiiiL: tic- or^inisin taken 
jiMiii a di^'-a- d t.'wl 1^ mj'ititi under ilie skin, is useful as 
'Cowing the e.iu)s,‘ wliii'h (!c di^eav runs. 

SiMic- few hours aUt-r tic- lujeetiiui i" made, tlie temperature 
!)m-s r.i hi7 m ms V The next day diarrlnea appears, and 
tic- ehi(*kcn is <hil} and docs )„*} feed, tic- ttmijrerature heiii|r lO’d 
IToreven more. After 2 1 hours, a mieroseopieal examination 
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will reveal the presence of a few ‘‘ s|)iroeluett‘s " in tie 
blood. 

The temperature remains in the neighbourhocKl of 100^ F.. 
for three or four days, then it falls below lOo" and sometina > 
to 104' F. 

The " spimohanes have been constantly increasing in 
numbers, wliieh mav l^e very considerable. The temperature 
fails when the quantity of parasites lias reached its maximum in 
the blood. 

Tliese “ spirocha'tes ’ are at first few and isolated, ainl later 
unite, forming loose masses which later un boi^onu* eoinpact, 
torniing large grumps Wlieii tliesi* masses tbrm, the crisis )eeur<. 
In tlh' aciitt^ or severe tnian they pr<‘cede doath by a vei v ''hort 
time 

ot /’er'mvo*?/. — It the fowl be going to I’ecovcr. rhe 
general condition im[)ro\es, the l‘ss of weight stops, tho tom- 
perature rises to ma-mal, and [)ei’reet health soon returns. It takt's 
about a fortnight, howevei’, tor the fowl to regain its origiirtl 
weiglit. If tfie animal has be<‘n [>aiti;dly paralysed, roei Vf*rv 
takes much longer. 

Su/iL-^ nj the vh route /o/v/i. \\ Inui tho disoase assunn's tin- 

ehronic type, the weight eontinm-s to fall, tin* ti‘m|M-ratui‘ 
remains below inninal, paial vsis sopers'em's and doath '-'Oim oi-cur*' 
in proliably 12 to i .•> days. 

lut/tVf ftit if. A tow 1 oner treoveiad from tin- di'r:i-r 
possc.'^ses abstdute immumt\\ and tins is early established 
It ap[)ears possible to (.‘ontV*r immunity, by means (»f tin 
seimm from inleeted tbwls, F(jw1s kept <m an iufeete<l run 
apparently become immune if they survive, but at tlie same tiim-. 
apparently immune l)irds will succumb when infection has agaiit 
been started by new birds ; possibly the disea.se may beeoni' 
intensified f>y the [>as.sage (d tin* spiroehmie througli su.seeptibl* 
birds, 

Snsre^ftihie Huiniols. - When the iiis(*ii>e <»c(’urs on a run 
the other fowls generally take it, but some may ('Hcape. Youni' 
chickens are susceptible to both the‘ natural ami iiioeulateU 
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(ii.sease. Their Lreneral enr^lition, however, appears better during 
the (NUirse oi‘th(* and they may run about and feed till 

death. 



Kiu. I. TIm' fn«l rt. k (.O-Mjr nn.ier 1 pinv of rark (aOor l.oun^i't.iy 

Pin* gnosi' i.s verv sensitive as is also the duek and 
•■"vl. Tile shiiws sdiiHMhillnt'ss jd'ti'f iiioi-nlation, liut no 

"i in the Ii|<m)iI. llin iloxc ami Nj'arrow also t.ikc it. 
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\V<‘ll-l)ro(] hiiglish fouls ;ire, ;is n rul(% very susceptible, and 
1 have scon the whole f>t tliem taken off a run whore the country 
I'owls I'einnined apparieitlv health\'. 

I fiitr fin' *hsr(t<r | h«Mjuostion ofliow tlio iiatural 

tii(<‘et!on (ft t(o\U take> j'ku'e ;oiil how tlie disease sjn’eads 
lapiilly in a lio\l inn. leiiu rally intta'csted .\[ar(*}ioux and 
SalHiiiMiii. and it >U'iuo>tfd itself to tlenn that probably a fowl 
eara^ite aei.-d a>> .ni int<‘i iii' diati* to the >[)irilluni. Thev 

1 lu-ri-n e •* pr« .(“( . (If (1 Td a>e( i t;iin by ‘ Xpt riineiit wla-tlier this is 
bii*' oa-'’. t hi < \aini!iiiiu til*' iiitbr|,-d ruiis. tln-V IouikI. liiddeii 
iiihb r tin- W(i<i(| (,r in (hr inf ‘-r^t ii-c^ (h’ planks, a oieat nuniber 
"t a p*‘''uiiar fttrin "t licks. ’fh' liave xnnewhat the 
i[ipearaiiec rd ,i u ( H .1 d'le-y b( j(in‘_^tn the t'aniih' An/rfsi- 

llnsctick-. lie liidiali \aMctv *'f uhieli is tnuiiMl .l/r/fS 
rx, 1 1 hate \fj u idciy di'-ti'Ibiit.ii in India ai d 

art' f he ciiinioii r*f\\ ! ti,-k> *>!’ tie- iioit ju'. 'Vh>‘ aeei aiipaiiyiny 
idii'xf rat e uill -^iSf a \ci\' ■j.M.d idea itf tleir appearance. 

Mai'eletiix and Salt !tii>ini a-eri ! aiiit d e \ pei'i iiie n t a 1 Iv by alk»w- 
ini^Mbe fieks hi hii,' iij -,1 ■li'^ia-ed. and later tin liealtliy. tiovU. 
rhat tile iaii. (■ \\e i > inf- d in lhi> way. 'file tbjleu ing experi- 
liieiii nia\ be ( pn if ed : 

In a '.^da-^s x. ^x^l I'.aer.Ml b\- inefalhe wire a t'-wl Nn. 1 at*] 
a few tiek>^ ubi'di had i*. -li all"\\.Ml in f.a d nn an int* etid ttiul. 
\\t ]t placed 

In a w.ii.ij. n e;t^.'. (in.- \'.aii n| wliieh wa^ math' * I brass una*. 
dtrv placid a In ahbv \<i ‘J anti an llitiftetl fou], 

/n.s.n'f Ki alibv ttiwl Ne. 1 hreanie inh cletl ill nine days, 
oif 1 .\< >. in t( .11 r il.a \ > 

Simdar e\permient - wcie repeatiil "tua'irii tinier with the 
'Otic rcHidi-. sn ilrtt If Iri" b. ' n -.af i^faei ordy denn)n‘'f rat ed that 
Mek. ;u'e eapalde nf ti inMiiittin-- tie* tlwease. and diat (liey tlo sd 
I'l flatural intcelinli. 

It has als,. heen pr-oad thal licks, which liave iVal on a Idwl 
■llVc tr.l Willi x|,n.H-!i;. loM>. Iiavr hr, 11 IH'.-VO,! lO I'a I'Hpal.ll' of 

* I aiisiiiil 1 1 iio till' ihcaso to hoaltiii’ louls ti\t' iiioiitlis alti'l liltlli.o 
lu'siokoiio It is.iiili.- til.' tioks iMTsorvo tin- S|iirilla 



316 


AGRICULTURAL JOURNAL OF INDIA. 


[Ill, IV. 


for a still longer period, and hence it is that they are such 
important agents in the cause <>f out breaks of tlie disease. It i> 
a curious tact that it is necessary to keej) the ticks at a suitahlr 
temper.iture (about 'M) to lij i'\), alter they havi* i)een ie‘<l on bluofl 
containing the s[)ii-och;etes. In ticks kept at from .'^S te <i,s F 
after feeding, the spirocluetes seem to (lisa[)pt‘ar aftei‘ tliree or 
four days If kept at a low tein[ieratui'e they may bite fou l> 
re[)catedly witlmut liifeeting tfic iurds, although the ticks harlM»ur 
the parasites. Horrel and Marchou\ found that ticks c<ndd b. 
niaiiitaiued three iiiouths at a K>w tem[)erature without l»eing 
infective, but ».)n [)laciug tliein at U.VF., tin* spii’oeha’tr'> reap[)ean‘d 
in the tick>. aiul the latter again l>rcanie infeetivt-. I’in'se fact'^ 
are iuterotiug a> >ho\Mng tile intluenee of climate and season ,,(i 
the pl'evalellce ot the dlsCH.^ee Once tlu^y ha\e bitt»m interted 
birds tliey are capalde of carrying tlie inl’ective parasite- in tlieii 
inalies lui' a Very long time, an<l when the conditions la-eoinr 
favouralde. tif infecting clean biials brought on to the run montij> 
atterwards. ami givii.g ri>e to ;i lre>]i epiilenuc. Tin* sjuroch;eir 
are parasitic in the tick a> w'ell a> in the t’owl, tic- parasiN-s j»assin-- 
to the otlspring ot infected adult ti<*ks It has fuig hreii known 
that tile tow] tick dor> cause heavy lo>>rs m p<»ultr\’, luit the 
exact method by wiiii li tld" oeeuri'ed, wa'> not geinTallv known 
We are now aware ot tin- cause t>f tin- 1 (j>m ;uiil th e mraus by 
which they are bi'ougli: ahtjut 

Thf' fofri t.irk : . 1 /v/es yyre.v/e//.v. -'i'he laMiic> ot’ tin se tiek^ 
are UsUaliy oval, tlat and thin, much like that ot a bed Inig 
They attack [)ouItiy by night and are found in crev icr.*^ of the wall.-, 
boards, etc., in fowl iioiiso,.. ihi\ Both male and f inaic .ii' 
much alike, excepting that tin* hnualcs aft**r fe»‘ding imacasc n 
size. I lie* only sure way ot dist inguishmo the male troni tic 
feinal** is by noting the >hapo of tip- gfuital tiritice. wliK'h c 
situated ju.>t behind tin* mouth [)arts, which are situated henratii 
on the undfT side of the fnmt of the l>ody, ami are not visihk 
troin above: that f)f the male is relativadv inconspicuous and i' 
surrounded by an oval ring: that of the female appimrs as i 
transviTse slit. Ilif- tiek.s measure, when adult, a 'jUartrT o( ic 
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inch lon^^ and about a o( an inch liroad. Females wliich 

havt‘ It'd may nn^asuic tr<nn t\N<i-tilth> t<> half an ijich h>n^^ and 

proj)iirtinnatol\- u idr. 



ddc ''Ui’lai'i' of ihr ''km 1^ rhnosn iiitu tohU wlun t!u^ animal 
ihU t' d. hut hr< i.nii s >nii'ntli a{t< i' a tm al. Fho ci>lor before 
a fetal i> eli>H‘.)lait luown, t xei pt at the inari^iii, which 's always 
pah- hiaovn, Ju^t afo i a Inal the ueinU'a! .^urtaeo is a ruddy l>lue* 
i'laek, and a Irw tiav> lati-i tin‘ iiuldiiies.> disapjiears. The logs 
itt‘ almitst eok)ili'>'>. 

( )n tin upjttu ^uri'aei- *»f i!n la.dy a large number of 
tit presM il aif iiotiertl. tin' numbt‘r> ami arrangement oi 

whieli \ar\' uilli imlividnal "ptemu'ns. I lie re are* rhrei' eon- 
^tantlv large ttm > anangtal in iln- titnn ttf'a triangle on each side 
.»i“the middh' of the bt.dv, a litth' h'ss than half way from the 
I'ear margin, about ten other r»'lativtdy larg*' ones in tiauit of tliostc 
a row of small mies from between the two triangles to the rear 
tnargm, and shoi ter r<o\s up t aeh side direeted inun tlie margin 
towards the middle. I )tses ef >imilar appearaiiee oeeur on the 
under surface. 
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The iMoutli part.'^ lie in tVi>nt ofiind ijetwiMMi tlie front 1 (h^s. 
Tlie rostrum is n sliort cIuIl studded with foiii* rows of reeurvod 
Spines. It is through tliis oruoin tiie hlood is drawn. Thi‘ 
inandihles wliidi are used to eut a liolo throu;^li tho skin for tli<- 
tMitranee of the nwtruin In' sido In' sido ah-na* it. Tln-y ran h. 
extendtai and aia* t'liniishrd at the tip w ith a rlusirmt hard. Intok 
like proressrs whieli ar*- rapahlf i>f indepnidi-iu inina iinait. Th* 
tiek usf's tlnan tor I'hnyiir,:- To the tl- sh. Tin* tirk> havo n<i ry* 
and pnT'ri* darkness, avoiding ihr liyhi. 

I^ih jtist,,r}f n{ tju‘ t<rl\ Lounslairy ha^ rarofnlly tr.arrd tlir 
life history ot tin- Art/'/s f» r^tr>is. i ritik*' rh*' ffinair ..t' iln 
I\odid tiek whit'll dit s atna- l.iyiiio hor tie* (dmah* "! Arq>i> 

/*>•//•//.< li\a;> on and ni;i\’ I* od and lav otie i hatrht > <d ' Ul:- 
atterwards: i/oo-la viie_t in warm weatlior yi iiorally Im oih^ al>oui 
a weok at'ter t'et'dinL;'. Tie* ar»* laid in tie* fr»*\e*rv m 

whiidi tho tifks hid>* diumy tie* da\tiiie' in th** w.iiU. oiark^ 
hrtwron hoai'th or uielt f til'* hal'k itf a po-t. d ie* •■yy*' ai* 
I'oUiel aiel hi-iiwn, tie* nunihfr lael **ach tine saryiny fr'"ni 
al)r>ur L’o t*) ion. Tli* y hoyin t-i liatrli oiit in ahout ilnf 
week.*'. 

Th‘'lnr> <i. \\ li' li iM'wly hat'di»-d.lt an alne »*.l '^ix 

leoyi^d eftat ur*.‘. witli \ »*i\ finy hy-. It i> .ahoiit a ihutieth o^ 
an ineh in lenyth Ir f. f d> a*' >oofi as it yrU on to tie* fowl, aiel 
y**neral]v drops tUl on tie titth ilav, hiii 'oni*- iiia\' r* mam "it up 
to til" ninth ia‘ r*‘nrh day, \Vle*n fnily i-nyoiyod. it i" a d'*"[> 

purpli'li l>!ark, and m''a>ini'> ahoiu a tenth <»l ;in inch m diane ter 
dn-t hefoir lea\iny tle^ fowf it ejoiiyat**- and llaM' h-. a^sniiiiie.: 
the .s|ia[)** and t'oi’m nt’ a miniature ot' tie* adult, whieh lM it**r tit- 
It top erawiiny and <*onerali)iy it-elt. It n'*w a\oid> (In* liylm 
yenepallv yettirey into sone* rr*at‘k wle-r** it re-,ts until moultiiiL 
octair*'. aiel itarrives at tie* 'eeond >taye. ule n it ha-' tour j>ai! 
of ley,^ and the hreatliiny •nitiees apjiear. It ayain fe**d> a' 
niylit, the nmal )e*iny rpiii'klv taken, and ve*'ks rore'ealne*nt . win i 
in rihout a lortrnyht H seeond inoidt takes [ilaoe ami tie* tliii'' 
staye is reaelieri. It. ayain fe*'tls for th** ttiinl tine* and tie 
measure*^ al)out a fpiarter of an ineh lony. It ayain liiiles for 
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lrs\ \s('oks. jumI a tliiid tnonll takos when the tick hns 

rritclhal iis ;altih 

111 tlu' adult sta<_jr ihf* tick> teed, at id^dit almut once a 
iiaaitli 111 till* hot weatliei* wlaai tlu-y can. tlic ^^•'Ina]e increasing 
ill si/j* whilst ih.* male r.-inains ahciit tlic >aiiic size. Alter eacli 
li c'd tile ti'inaic lays i i^y^s. W !t»-n tin- wcatlnn' is cold, the pelitids 
Mctucrn tin- t* cds iiii’i'f asr, in ticks kept iiv iaiunshiirv in 
ennliiicmrnt it was nMti<.,d tliat W w ,.yys wciv laid after tin- fuiirtli 
n-ciliny fit tin* adult, and tcwi-r alter the tilth and sixtli. .Sdiiie 
•f his adnhs led ^**\’r!i t inn s. 

L’fnijri'ff (/, 1 he |ii\\! tn k at all sT,tyi'> is altle fi exist inanv 

weeks w n Ih nit IcM.d --r ilrink in li-a ueatliei . h\tt in tin- eailv 
-tayes has nia >n niUeh \ilahi\ ;i- in the ]at»-r adult stayr*. Xe 
i II \ a* siiia i s ei( nnae tliaii lue ni'-ijih^, itmi nn iiN'injilis h»-vcn)d 
t<air nnailhs, hut adtdis weir >iill \iy.)reuv iifP r a Year. lanins- 
i-ury say- tliat it is .juile |i|i'hai'[e that aii stay.-s i.f the tick will 
an \ i^'e w 11 h'nit !<•..<! t'"r inueh h >ny ei pei ii als t han 1 1 n ise inentiiaied 
ander naluial eiuiditiens m disii-. d f,,ui iietisrs. lie lias thund 
'!ar\ :e ahnndaiil in a ti'w! hmi-e ti\.' 1 1 e >1 1 1 lis aft ei the last lowls 
had heeii ritinoed; and In f.aind nun e r* ais nv iiiphs and adults 
Ui an nuilaiildiny f«‘ whnli ih' ha- had aeress for Hfti.-en 

Hioliths 

^r'l Oe/(/ r<'l of ^hi a, /. Tills [v liv iio iueaiis all eas\ matter, 
is Lounshur\ s.iv- l''roin a eousidi i aMoii ot tin- haluts<»t thr- 
!o\\l tick It w ill he apj lat'eiit that It nri\ he r.intlialed in se\a*ral 
lavs ; I 1 I h\' -eekiny them eti the walls and I'nosts at niyht when 
inv (‘oHn- init to teed: iJ)h\ distreyiiiy them in their hiiiiny 
olaeeswith .1 eont iet insertieide: (111 )>\- desHajyme the larva' 
•efu'e ihi'V !ea\e the fowls; i 1 i h\ sn suppoilinL! the iimsts that 
‘in* ticks eamnU teach the fowls, 'flie lii’st measure is iinpraetie 
'hh*. 'Dn* sei-imd weiild it il could he tlmroiieldy earriod 

lit. Imt tlds is yeiieialh' inu pi's-sd'h* In Indian fowl houses 

'\ino t'» then eonstnn'tmn and to the tlilHeulty in killing tlu^ 
leks In' mean's ot’ any uiseeti. ide. The third is also not easy, 
llhnuoh often reeoinmended in Anstrah.an journals. It is 

•rhaps hetter to tty a eoinhination of iin'thods. lamnshury 
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quoting a plan adopted in Grahamstown, which proved successful, 
says : — 

•* The plan adopted hy ino to get rid of the fowl tick was to 
burn all the old roosts and nests. Tlnni 1 had the wooden walls 
of the fowl lu)use well hi-u.'^hed *)ver with hot coal tar. T then 
procured four new roosts tit* clean ileal N\ ith the eilges [)laned off 
and slung them with wiie tmin the rtnit, haiiiino(‘k fashion, two 
lengthwise and twoacrtiss at each cml. Thus no roost touches the 
siiles or walls of the house. riu* iihjt'ct ot“ supporting tin* roosts 
by wires in this wav to prcstU'Nc the t<ovls troni brino p,*stercd 
at night by the ticks which harliour in tin* l■|■^>\■ici*s of the walls. 
In the day time the fowls can pr* Ui^ct thfinsoK rs iftln-y ha\ c a good 
run. On no acevumt should poirs with hai'k on !)»> usimI for roosts, 
as the ticks will hi(h’ umlri* any loosr pic(‘r>. It'any ticks make 
their appearance in tin- iicsts. 1 niakr* fi rt- u>r of paraliin apjdicd 
with a briisii. ainl this is odhrtiNr* In d»;sl roving tln-m. The door 
is I'egulai’ly swr-pt oh-an and >priiikb d witli wo-nbasln^s or linie. 
Since adopting tln.’sc i!irasur* s, about tu o voars ago, I have not lest 
a fowl by tlie [)est. I may add that sonn* of my iicighbiuirs have 
cleared their towl houses bv tin* trc«jin*nt use of sin mg solution 
ot some .sheej) di[) applied with a .^pray [nnnj) iir a garden pump. 

I shoulrl recommend sera ping and rclee[)i ng tin* walls and 
covering all the inside* with a tldr-k <“oatiMg of In it coal tar. 
carefully tilling up all e racks in woodwork, et('.. and slinging 
perches as abo\'r* rc*("onimended. (*leanlirn'>s of tin* tioor and 
keeping it sprinkled with wood ashes. If not too numerous. 
t*>wls covered with larv;e may be fn*»-d from them. 

To destroy laiwal ti<*ks oii poultry they in a}' hr* I mushed over 
with paraffin, wldcfj <iestroys tln-m, hut also ratlicr scalds tin* 
skin of the fViwl. Sweet oil brushed over the fowl acts satistac • 
torily. Lately, Levan states that in Africa the practi^n- <d‘dippin-^ 
poultry in warm solutions of some of the common ,sliecp ilips ha' 
found favour, and very excf-llent residts liavc folbiwed the use ot ‘ 
warm sf)!ution of Goo|)(*r s dip ofratlier weaker strength tliaii tin 
mixture used for shef-p. Tin* immediate* nffect of iinmersiinj 
fowls in these dips is somelimes rather alarming, the hinis lyin; 
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Oil their sides as if about to die ; they ([uiekly recover, howovci . 
and if care is taken, fatalities are rare. Tlu^ native.s of India u>. 

Bindal ' iu decoction, 2 ouners ti> the (juart water, lli. 
fowls are dipped iu this, but it is bettor to a[)[ily it with a briisli. 

It is iinp’irtaiit to avoid tln‘ introduetiou <d ticks into nuiN 
which are free, and for this purpose it is ^'eI■y advisai)b* to ist>lai. 
new ibwls for ten days .and to destr<>y any tiek> iuund 
tlieni befoi'e allowiiiLT them 'j:o into the run. I la* bo\o> in 
which thev are isolated should hr t boron Ltldy tlisinlecteal i.. 
tiestroy the larva* wliieli will leavo llm fowl in thi- tinoe 

Lounsl>urv 'j:ive> tin* fojluwinu' advieraiul thr :uM'oin[)anyiin_: 
diagrams mi tin* aliovt^ subjort 'fbo om- ort at aim is to have tin- 
buildiiiLj as nearlv tick -prool a> p^ '>''il>b'. ( orrUL[at*-il ironisonottl 

rlu* br‘>t builduej; matonah L u' tlfN [mrposo A di'>ion w u b all t In- 
W(‘od wtU'k outsnb* \va'> tiourod by Mr. Ab x, ( ra\\ t<ad. in tie 
dournal ot' the \\b‘.stt.‘i'n An'tialia 1 )rpai tim'nt ■>! A^rleulturo tn? 
June 11)02 Fic. 7^. Fouru[)ri2ht [iosts >upj)ort tie- •^n uetm^■. 
Strips of Corrugated ii'on placed ci'o>swi.^o torm tie* tr<»iit. ba* k 
and sides. 'rbo>e foriiiin^ tlie nel^ are serewed to the insi<le nt 
the [)osts. and tho>e formiiiL: tin* baek and trout to the nutsiih -. 
Tiie lower half ot' the front i> lelt opi-n. but a >boi t of iron. 
liinj^e<i at the u[)per -ide* to admit of e|.»-ino it at niybt eonld b. 
^•a>ily add»‘d ; likewiso a .^le-ot at the l)aek »*ould he made to ujun, 
ouwvards oil hinges. >o that tie- * 0 ^ bnxo. muld hr in-peete.i 

from without. The shi‘ot> toj'orm the ro-.t are Laid in position, 
ami then liedd down by two hattoim. one a* the hack ami lb* 
other at the front. lM)uml l^v uire to tie* euriier upnolits. lb- 
outsiiles ol' the boUse sjetulil bt- painted with relViL^o ratiiio whit* 
paint, and the- itisiile with tar. Kreat ehnudine-^ ol tlm bom 
and rnti is ncce,>sary. 

Trentnii^ai of fin: .s/V/;. ^'fliei'e is m» reliabh* treutnieni. 



MAN Ai ill.MKNT ol' KXPKIM M KNT STATIONS IN 

iNJ)IA 

l:v i: V .SlAMiKN, .1 ],r.,s, 

l>. : ^rf,,r r,f A (\ntr.il rr<.nur,-., 

I artirl*‘ with ’Mio thatino in the in;uia^t.^nient 
•1 I'Xju/r! Itl'Mi t statl'ill'^ 'll 'Mililr 1 111 } P >!1 ailro tl'otn so\A>!’al J>iHnts f>r 
\to\v. It !- -raiv.-lv lort .^Tiv t" Niv that the iihj^-et nf an 
<A jifrmiiiit -tatieii i> tp.i in make a jnofit. hut t«> -olve oortain 
jtfMhh-iM'. nj Niitiirieiit iiiijKotaiiee tn warrant the e\|M-ialitiire t»t' 
pulilie IlKaiey Hut the llitlm ner nf this jU itli‘i|ile, e<)U[)le(l with 
a jiraisewnrihy hesiiv that the a]))>eaian(‘e nt' th- statmn slmuld Im- 
ut>r(liy ef it> euio r. ha- eaii-ed tu Ihi'^u t that it is jMissihlo t«» 
pay t<Hplitr|i* aiientiou in oai’niii'j;s and eVrii T<i projudice the 
results ut the e \ I M'MMii’iit WM}k kv \i 1 1 ii ecos-ar V r'lahnratn at et’ 
arran^iuiieiits, and t« r that w hat is appheahlo to an estal>iis]i- 
tiieht intended tnf e \ j n ■ )' m 1 1 • ! t ( nulv, diM's iiitt ihmm ssafilv apply to 
tarnis n-ed lor efimr pmpiKt - lie-ides tin' ln\'estii^nition ot 
a-^rieuh iiral pK.l^leMi-. Many, perhaps (lie inajoritv ot‘ tin- 
experiment >tatiuiis m India, ('(mipn-t* niunh lai'onr areas than aie 
I'ecjUired ha* the eniiduet et tin* ( A pell tin'll t s ; tlu'V USUall V OclVi'l 
I at) or ‘Jno aeres. of whieli eid\' some I .T nr 'Jtt arms art' nst'rl tor 
experimental pnrpo-e-, tlie reinaiinler of tlm area Ltrowino i^ood 
varietn-s nl <a'ops lor sml. Siieh a station is. in laet, a hii^lilv 
•nit ivate<l larm. ol uhn’h a small part is .set aside tor purposes 
'lot direetU* ju'olilahle. and whieh IS inanaLteil hy a stall* whieh is 
■non' expensive ilian would he reijuired t'or a larm ot* similar size 
uhivated )i*r profit onlw Idie sttttion is provi»letl with oood 
' nildinirs. e(unprisiiiLt (piart<‘rs for tin* estaMishiiient, se<al store, 
arns (nr storing fodder, ami eat lie sheds with spoeial arrange- 
aents for colleetine^ ami storing ihe urine and dung of the cattle. 
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The e!\ttle are tlie best to he hah, 'fht* (irst ihiiiM- which stiakcs a 
eultivator who visits a static *n titltnl up in this way is tlu- 
enormous cost of the aiTaui^enienrs ; he at once hraws the ctui- 
. *11181011 that, if the crops are iiettcr than lu« (-an raise, it is hue tu 
lavish expenditure lieyoiul his means. He sonnet inu-s hoiilus 
whether even the tine crops which he on tin- Lirouinl \uil [lav 
for the expenditure wliich In* incui's, ami it he a^-ks toi- ml’orniation. 
he is told that there is a lari^c lo^s on thestatnm and that it i- 
not Intended that it shonhl pay. I his sends him a wav wirh 
a verv natural, tliouydi a wt*on^^ i<lra of tin- \alnc i )f t In* work 
that is heino done. This idea may modified in particular^ 
hy. clemonstratirm ot“ nt>\>-l op»-rations in hiv <,\mi villa-^^ 
under normal condition^. Such dcmon''trat ioii-> ina\’ h.*, amj 
indeed liave lieen. cth'ctivr '.o far a^- rt>Lfards part ii-nlar ojM ra 
tions. hut tln*y dn mu snthc- raino\a‘ ih*- im|»!a-ssion 

produced hy a visit \n tin- station that hiudi fai’inin*^^ -)n tin- \\ iioh 
is not proHtahh*. This is iinforrunat*- 1 h .-au-^'. althoULjli \r\ y 
much can he done to imns-as** rin* prodm*- of tic* count rv hv tin- 
introduction of new nn-rhods, tin* rnora- thoroin^di ap[)licaf!on of' 
practices now In common Mso is aisf) of' ilc- utmost importance, 
audit should lie our ohjoct to «.f imuiaTo rlc* **ull i vat or hv -^Inovinc 
him that tue nn*!^* ‘-xorci^o of th*- MimoN,t i'ar<- atid ddii.j**nc<* u; 
all ordinary opet*ation^ is protlm-tivo of -^0* at advanraLr»*. Thci- 
is even a dau!.^o*r that tin* p»*r».-mioii of tic- hnil.liuLr-, ■'tock. oo- . 
may diminish the prai-tical vahn- of tic- oxporinc-ntal woik. Koi 
instance, it will he adinittod that wo aro not workittc' for tin 
benefit ol farmers who can atlotd^to >tand th* ur (*attlc on ston*- 
tioor.s with channels to h-ad off rlc- urine mt.. brick litn-d ami 
roofed pits in whicli tin* thmo ^,,(1 i-,.!*!!*,.- is ston-d. \ r\ mir 
experimentH are conducted oidy with juatmte prndui’cd nnd' t 
these conditions. The re'^nlts of similar c\:»f*r!ments carried tnit 
under conditiotis att/iinahle hv anv f^*>od cnltiv'/itor iii India woiiM 
certainly be diiTe rent, and mii(ht concciva[)lv afiect the hnnchisioti' 
drawn. 

The iiropositit)tt \vhi<'h i would put lorwiird (s that, ic 
designing an experitnent station of the sort <lescrihud ahovi*. n 
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.houlrl bonir iti mind tlmt after makiii^r allowance for .staff and 
lankhn^rs nM|uired for the cxi>«*riinental part of the area, the value 
.1 the produce of such parts of tlic farm as are not used for 
> .\[)eninent slM)uld he suttieient to cover the cost of management 
.tnd eiiltivatioir indudin- interest ami dcj,recIation on cost of 
huildmgsaml tu yield a suhstantial jindit hesides. It is, of course, 
understood tliat the land would le.t he use(l f,,r crops which for 
■mv reaxui emdd not h.* piotitahly grown on a large scale in the 
locality for the ho,H.(it of wliieh the >tati^)n is established. Since 
apart of tho produce would otiru hr distrilmted gratis, the actual 
■as], ,vc-ripts would Moi ,,rei*s.;irily ivac], this figure. The 
accrpi.in,.,* ot thi> priih-lplr would, m* doubt, result in less perfect 
buildings tiian would hr uMially erected in Europe, by a rich 
landlord, hut it mu>t hr irr. .gni>rd tlnu agriculture cannot give 
ihr .sanir I'rturii^ ill India a> in Eui'ojie. hrcaiisc cattle arc not 
kt‘pl t<ii- lofHl.aiid tle^ <piantity of farm yard manure available must 
"e iiiUeh li'S", and i.> as a inaltri-nl lart eXtia-iiiL-lv limited. 

1 lir accounts should hr XI dra\\ii upas to sho>\- tlie amount 
‘*t the r\prmiiiure uhicii may taiilv in: taken against the non* 
•Apriinii'iiTai arra aiiiltlc' valur of t hr pruduce of that area. Tlie 
i»t the rosf m| -upriior r> t a h] i sh 111 Cl 1 1 and buddings 
Ji' twrrii r\prrimenr,,] ami non tax prriim iital arems world be 
naitiv .arliit r.iry. hut the re>ult \\ould hr sutHcicntly eorrect tu 
iHord an indication ot ihr r\trnt to \shn li the pi’ineiple stated 
I'l llir |a>,t paragraph is Im mg oh>rrved. 

A<‘e.»u!its ari' not luiw' k* pt sn as to distinguish lietween 
•^p'lidituie drhiial>le to e \ pr lu 1 iieiit a! and mm-expcrimeiital 
'uh i\ at lof), hut the drtieii is m ximi‘ cases at least so largo as to 
have uo doulit that the receipts to]' i h(‘ latter area are never 
•k' ly to provide a margni ot pioiitontlie expenditure, lu the 
‘“‘ 't la\oura)de umtance known te me. a gross return of Ks. fit) 

I" ' .MTe wamld he m-cessary on ;ui area *d' luo acres to cover the 
"t cult i vnt it»ri and inliTcst ami dcpriM-iatiom The present 
V 'S r(<turn is only Hs, 'M pri* acre. Hut although it may not 
I- l.os.sihle ill all eases tliat the rc('cipts sliould yield a fair profit 
‘he sum spent in estahlisldng ilic mm experimental jmrt of 
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the station, it is at least certain that if the principle advocated in 
this note were detiuitcly ivc()gniscd, ilie net expenditure on tin 
department could be materially rtMluce<l. If t^xperiment station^ 
can be safely managed on these lines wltlnmt risk <jf sacrifitainj- 
theobjectsot the station t') prolit-inakiriLt, there scerns as 
]‘eason for insisting on tlie j)ri>dueti(in <)[ a profit li'om the iioii 
experimental area as on the produetion of useful re.-ults from tic 
experimental seiies. 

— Mr. Stanilen's , ■article whioli, in tlif* i.f Oi- 

Agrioulturfil Depart I con^i^J^"r, >l vt*i v ■'iiiisr mti ti iinpui taru'i’. I slpiuiii 
like eriuoisins. whioii I will gladly puMi^li in tie- ' -LKini il — Iviirni' 
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Hv S MUJ.U^AN. M A, H.sc,, 

I)^l>uh{ Dir^r!..,- A ;y[r.>Unr^, }\n,}i}>. 
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piioi] li'fnu a 'eaicity ‘if labour. 

■II r\t*‘ii>i\a‘ ratlicr tliaii intensive, 
tr l- aNt iialLT' *! lV"ni lii<liaii ^tainlaib- : and whilr labour has 
hr.-u M-arrt lv adrtjuat.’ U^i t>rdiiiat v |►u^jH><f•>. tho pinrh is severely 
e, It at lie- W leal -liar vrM tiinr. tie* jh^atiny pojmlalion of 
racial labMiirff- In'iny .(uit.' i!i>iitli<-i^‘nt tin- tle^ laajuireinent.s of 
iiir* (’rdoiiirv Tlii- v-ai'. !t 1> t I'Ur. labniii' Fas 1)000 iMore plciv 
lil'u! than U'^ual. but ownii^^ ne‘i‘*'ly to tin* yioat shoitaye of 
1 ) 1 ,. niatui' d w}e :itar*a of tie' I'roviiirr. For sniie* years, the 
iv. rao.- daiiv r tlo of liarv*-( labour ba> boon not less than Re. I 
,nan. pavald-* in kind, and tie* eo.t of reapiny Hs. 5 ])er 
■' killa . 

I, w.ul.l tlm- ■’ "lo''”? 

nri.-liinr,. tliat ilio cou.-l br properly worke.l 

thobinruhal of the irnyatea liehls of the 

.„l,,vator. Ill 111" ('anal ('olonie., .-aeli liel.l exactly one 

1 1, aer, anil i> u.nally suholivule.i for irrigation 
ourtio.es into lour or mx part, hv liatuU or •■kmris" a. they 

,11,„1 Tl,,, small >./,.• of the tieia. entailing many ■' opentng.s 

uul olVereil hy the •■ktaris” smn.nanse the 

.iiflienlt.es m niaeltme reapmg. The hardness ot the laud, 
u i,„,,,.ases vthratton. eons.derahly .Inninishos the draugl.t 
„,1 „,„,,,l„s two horse mowers attd reapers to he drawn by mode.- 
atclv strong hullot'ks. 
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The (juestioii beini^ of priinarv iiiiportaiiee to the intoiaial 
eoonoinv of the Canal Colonies has I'enoiveil the attention ol 
tlie Agricultural ne[)artineut for souu‘ yeai-s. There were rt‘allv 
two main problems to solve. 

1. The economii- (juestion as to wleuber the availabji 
labour sup[)ly wouhl not lu* bvUloi* onipl'>vrh in gatln-ring anh 
biikling the crops cut by mac‘hiie‘s. 

2, The seU'etioii ot a suital>le type of inaehino to overronir 

the JitHeulties above iiientionnl. simplo riiiiiigh lo bi‘ manaLtoh 
by the ordiiuiiy zomiinla!- and light riiough in the draught f<a 
his ordinarv luilloeks. I'he I )opartiiK‘nl has ing aibli'o>'-< d 
itself to the gue^tion, si-vt-rai t\'[i»'s of ni;n‘hino> wme [)ut tnah } 
trial: and wliih,' th«'>o trials woio g‘>ing tai, ■ vat ion^ w.-r*- 

made as to tlie reoiidinie jii'nl^h iii as wieohrr tli^fr \va> a 

chance of a reasonably g<H)d return on ln\'^^t<'d oapital. h»Ntllng 
with this pMint, it may h-^ a> wril to m< iition that reaping iii 
the Punjal) u>uallv moans, in addition to tie' rutting of thr 
corn, tie* binding of tie- rait crop into largo l.ntidh'> of about a 
maund (s2 Ihs.) raeh and tie' rarrving of' it to thr thrr>hi!ig 
tioor. llej binding and laonoving of' thr crop is dom* by tii* 
reapers themselves, who >top cnttiteg in tie* afi*‘rnonn lor tli*- 
purp<,ise, Ihis prartiee had t<i l>i‘ lakri: into ei>tj>iih*ration wle n 
making ealeuhttejns as to th** prohahh- arra whieh \r<tn]d 
be cut Ijy a nnuddnr in tbr 1 )i 'trirt', a" It ruuld not l»t* hop*d 
that tie* cultivator.- would at ono»* abaielon tle-ir traditional 
ne.'thods and a<lopt the morr reonoime om* of kropmg all oprra 
tious going at tie* same tine*, 'fie- following t'ahadaf ions, tle-rr 
fore, were basr-d oii that assumption. Aftr-r .some trials it wa- 
estimated that with a manual <lrhvrrv rraprr (tie* tvpr lliiallv 
chosen as being thr .simph st, lig[itr.-,t. and !ie»t -uilabh- to lomi 
conditions by rmploying a {fare fd* s mrn, ;> kdia.-^ per day 
could be rrasoMal)|y rxpri'tnl to hi* rut, bound atel rrnmvrd l>v 
ordinary eulti vat<»rs, aiel that the extra lalamr miiplo^’ed e 
carrying out all o[)rrations at onrf* woidd iticteasr* prop<»rtionall; 
with the area cut. The saving in labour would, therei'»n 
amount to the w'ages of (5-l'G) -3 ) men pcT killa for all area 
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cut. With an avei'ajj^r of 14 days tho annual area cut 

Wduld anidunt to 7n killa-'. Annual exponsos wei-e estimated 

it Hs. 1 00 as iliKh’P : 



Rs 

Iiit«rp-!<t .it'i'i . ' rii ). ii <-t! K" il.'i" ;it 30 

. . . 7/i 


... Ifp 

Oil Rs, f) h!\ri,i f‘ n<l fi.t iHttie Rs 

... 10 


RiO 


In<>r<ir-i' that t hr niadiiiM >}iiadd pay it> wav. thr saving 
in lahnur \\'<nild thu- iia\t- in r\r- fd Il>, I0(J pr]’ ainiUiJi. and tlii.s 
wnuhl dcprial nil tlin daily jatr nf' \vaL;t>, Tlir profit and loss 

\\<aiid. t Inl’i-inl'r. hr I'l ' pin ■^p '1 1 1 r d hy tlir ValuC ol *y ili tliC 

. <juati"n. 

N. ' .n ■ , K: V : . W IS. 

// ... (7n X ;i'l X X) — loo 

L’:;- \ Ion 


ah-iv \ ri|iiiils ill.' .liiily rai.' ..f wa;i.- ill I'.ivinif X 

iiinl 1 in >uria-.'->in]i. \vr havn thr 
ill’ annual pr^ifit at’lri- dedurting 


tin* valllrs o_ 

Inlhiw iiiL! vadn > td \ ‘ 

ilUrl'r'^l and drpl-(T!:Lnoii> 
[>.uj\ i.a* . f I'l K- X 


Aniiu:0 p! ■::! i;. l\' ''i 
- l-a 


|i will 1 , 1 ' Mi ll til, 'll iii.'ii'liiiii' .'iittiiiL: Mi'ulil ln'^in til pay 
,l„,i Inliour lA.'i . iU rO- 1 '" niy, anil that tin i.rullt fiscs t„ 
lls, i;:,s fur Ki', I in i ilaw a liyuf I" !"" "liicli it very rarely 


A.I exiuiii.iatioii ef til.' variati.iiis ,.f the i.rutit ami lo.ss 
a, I', unit miller iliir. tvnl an as eiil p. r .seasi.u is usetul ami 
m.pmtaiit: a-ssimilliy that ilepiveiatlei. xanes aeciinltni: to two 
fii-tiii's one half with the tiuiiil'er ol years in wliieh the niaehine 
i.is heen in „,se, ami the ether half ilireetly with the aetual area 
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cut, and taking Kj?. 5 per kllla as the avt-ragr rost of Koaping hy 
sickle, the protit can ho represoiited \riy iioarly hy thr vahn 
of Y ill the equation Y {’J-4^ X - (Jiviug X tlu* vahu 

of 5, 10, etc., in succession, we ha\ e 

Al-H’s ciK aiiiKifUi'. I’lol'C iiiii 1< .s-, 

X \ 

K>. i;>, 

10 -h-j 

Ml 


4 ') Hi : 

7 '‘ I use 

I'X) Jl:; 

150 :!:17 

2 ‘'-) 

The fillowing [joints ina\- i)i' iii»tic( d : — 

-That in ordinary y»*ar> tin- iion'liiiif uil! |u>t h. -j!; 
to pay with an annual riutitig »»!’ It I aoii-. 'I'hi^ i- \>v\ 

iinportant, as it would indicate that -ot n in untavifurahl*- y* ;u' 

witli lying ciiips is not nnieh f» ar ot aii\' man eotiing ai 

least interest for his ea[iital. 

A more inqxirtaiit [joint hri>ueht loi! i-> th-' ei'< at ads aiiiae^ 
of rea[jing large ar^'a^ annually, whih it i- loa t<> ic- ot- o 

that the ordinary /a-iniiidar owner of a maolnno \vill pu-ii u- 
cutting cajjaeity to its liinits, the ti'_oii»-s -hown liidieat** a wid- 
tield for enterprising euntraet')rs. In tho no>rf pi ot raet* d a- Ois 
hy pro[)JT organisatii >n the figures lao and ‘J'm killa' eiodd h. . 
I think, attaimal to. At anv rate, tin* ligur»‘s imlieate lie- v< i \ 
great iin[jortaiice of tin* organisat ion ot labour. 

From the* calculations giv(-n aljove, little diadu remained a' 
to the ecoiMjrnic value of reaping l>v maehiiie ••veil und^ rthe woi "! 
eonditions, and tlie great possii)ilit les umh r mor e favouiahi- 
Hus[jices. It only rj-maim d to oljtain a suitahle maelime, and t- 
.see whether the avej-age cultivator could wnrk it sin'cessfully “s 
rujt. Altcu* .sevfual trials, it was decided that a emiihined ri'aper au' 
mower wouhl prove the mo.st reliahle type* as a pioneer maeliuc 
(Plate XU.) The trials warre watched witlM'on^idr-raijle iidcre - 
hy H few zeiniiidHr.s who waue struck with the simplicity of th 
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manual .1,. I, very ty,„, an.l f.r -- of the«e nmehines were 

nook..,] hy |,nvat.- individuals fu' tin- harvest of 1908. Further 
indents for :;u uion- Wore >..„i i„ 1,,. |)i,,,iet B„ard,s and other 
oodles lor deMioiisiratioi, iHir|,oses ihrouohout tlie Province, the 
^otal thus amounting to ..o, ,|uiie a sulHeient nuinher to edve a 
mdu.atioM as ,o uhethe, the .eiuindar would he equal to the 
Wurkiii;: of ih,. inntiv.iiittn ..r 

liad hpcri made by 

private ihdividiial. t.. Inti-Hlu,.. nainiiL^^ into the Colo- 

lit- but th.-.vr all fiidi tl Hi talluiv. iiiaiiily pwin,^ t(. the adoption 
■4 uit>uital-h- iy|'< > <»t iiiarltiiit's aiiil 1 m want of perseverance. 

1 I'^ paratiMii- wi i m niad<' in LT'-^d tinj*. tin* J )e])artnieiit to ^ive 
'•■‘iin -I' im pur''lia^‘ I'- al tin init^vU. and elasse.'i of |)raGti- 

' a! in^tiUi'tiMii iiistitui' tl at lA'allpui iH/tnrtd liar\'cst time. 


1 aiiijiliiMt > LTi vni'^'’ dll ' '■( 1 ' •li'- I'U' ili*- usm an<l rare uf uiHchines 
.'.'■[p.'iNM rii'rulat i'd t'* pui'ciia'vri''^ : Mil aiM-Munt <)[ the >inallne.''S 
“t tin- 1 )Mjiart lie iitai >tati, ja'acte-al assi^taiipM dui'in;^^ harve.st 
’ liji*' (’(Mild Mtiiy Ih' O' a hiiiiitd nuinber m 1 MW imis, and as 

Mp' CyallpUl Iti-^lriet (‘■•ntain' d ail tie private jHireha>ri\> and bv 
: O' tie- ;_:r*atri' feiiiii>Mr <1’ iiiai'liin» :t wasdeeidL'd to cniieeutrate 
nr ihMnv Tlii'^ .•i.nr^i w .a- just ilifd h\’ tln“ I’esults. as 

■■"niphUM viiiB-i-vv al t'-iiif d ti:* \^dMi'ki!ii 5 nt tie- iiiaehines ni that 
iM'tr if'l in spilt' of .ill d iillfult e s. [ h,. iiia'-hines dul ;Lrood work. 
i'!“^''d 1 m itM m 1 hydil rntui^h drauelil tbi' a\aa'ap;t‘ hulloeks. and, 
"t ‘'t all, wa it- alt"!- i i'fw jt-^-,iinN uiMlfr>tMMd i.y the zemindars 
Mi. ihsi-K , 'fji,. pta \ ;mu- i siiiiiatt s jdr laliM’ir. etc*., proved near 
m.ii k. riiM .iXt iML;. ar» a Imp tlir s. axm worked e»ut at a 
^m!.' mV* r r»s killa,^ i'V a litih ..vn d killas per day, The 
OfiaM*’ savim: in lah-‘ur ^^a- leoiiy dn; neai per killa as 
'naiiist an * -tlmat. d l, tie ditlhia nee la iin; due to Itad 
' r- misaiem <*11 tie part *>1 xot ia] iist is. Hreakai^os were iew\ 
o' ' ' <>>1 *.f sp,ot ]'arls aiei iipair.- a\ eiavdiiij: J^s. l! as aj^ainst 
'''iiiiiatt* of IN 1 . 1 , hut e.ai!>*‘ lie imu'hines were new. 

^ 'e- (jUi stit.il mI’ th ]»!'( fiat iMii eaii dily he >aiis1aet(n'ily settlcil 
■Mt'r sMiie' vrai''' expeimaue'. leit all the Lyallpur District 
hiiies arc in .omkI .edi t' alh 1 the ''rastm > work. 
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The working of the iiuichiiie.s in tlio other l)istri(‘ts was, or 
the whole, not so satisfactory, altl)ougli somo iiotal)h* exception- 
were recorded. The reasons are not tar to seek. In the liisi 
place, the machines were used for demonstration tnily and im 
attempt was made to run them on eomim'reial line>. Si-mndly. 
thev were not hought l)y [>i’ivatr IndisnluaU, ami the first 
incentive ti‘ success, namely, profit, \\a> al>senl. Again, tln-rr 
are many districts, especially tlios.' ii-rigated from wells, uhieh 
are t<>tally untitted for machine rea[)ing. Pos^^ihly, O",. tie 
personal hel[> given at x\\r out>et hy the Agricultural Staff ii; 
the [jyallpur District had not a little to do with the suec* 
attained there. 

{ )n the whole, the iesult> are \ri\- eiieinir.iging. .md it seem- 
fairly well estahli.shed lliat the adoption of maidiim-- of n suitald. 
ty[fe will pro\'e* a sneet^s- m the ('anal ( 'olonn - ( ‘on^idering lie 

large areas umler (hiiial irngat ion. and tijo \;mt e\ti n-ion ><dn ite - 
projected l)y the Irrigation Depaiu inent. tiiero appeai> to h* a 
very w ide field for tlndr us^-. 

The Agrieiiltural Depariiiient i- making arraiigeinmil.-- lo 
establish an agrmey at Lyallpiir foi- tin- .-ale. di>lnhution and 
repair of inachums, and wdl devote it- attention towards eth-oting 
iiuproveni*mt> in tin* machino Us^df ami a.^.-mting in the rdueatiof 
of zemindar> in it> proper use. 

Tile great <langer >oonis to he m the introdimtion into tic 
market of un>uitalde typo> or maeliim-' of' infhi iof w i>rkni.-i[m}ii|*. 
and local purcha'cr^ wouM he \\» |1 advised to eoii>iil! tht* IfepaM 
iiient before hnving an unknown make (U machim- 
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I'.v i.KiiN Ari;i-:i:T, i,.a , hM'., 

>>1!,- f.H:' !t‘i‘ l.nv! !‘,.inn<x. 

I MiKK <Mn Im‘ I X I l';i( ‘t t '( I , lilol'r ()[■ 1»‘», frfilii ;t ]h 1’(»T vjinotv 
nC |||, lilts ill Hill II, a. lait only a lou aiv ivally vahiaM.' and i,f any 
iiM- 1,1 til.' l^iinnan a.'Tinilt uiIm in tli,‘ .'.ni-tnirti.iii of liis Inmsn 
of Ills carls, lor ri'|iaii ' io In^ liai tows or ln^ [i|,nio|is. or for sale 

lo Ids 1.'^^ iinlil'-t rioiH iii-i o lilioiirs. An a nio-t t licsi- jilaiits. // iJtisfiix 

i (111 I'JnriiiPSf'. (1' * a?i 

aiimial ri.riiiiiMiilv .MiltivalfMl in Kunna 

f'T its liKi'i-. tlif lii-i [ilarf and makes at llir* >aiiie tiiia* an 

excellent j'i^t-hei'li, a.s til* teiidei' leavo and <:i’<Aen e.ipsnles aim 

•ateii.iii eiin-y. Sown at tin* iMyinniiiLf n!‘ the raiim in small 

pati-lies or mi.xed u iili ntln i' \ , -rtahles siieli as I'tniij^kins. yourd.'N. 
"I‘ heaiis. It is n|>feiirrd e! CUt d<'\\!l elo.s,- {,) j t S Tnot ill XoVellJ- 
hei. ddh' area under this er-^p in rpyer l^iinna can he satelv 
- stnnateii at In.nno m lij.oo:: actv-. It is also etthivated. to a 
'’ertain extent, in yaim ,>r Lewei Hinma, hut it is not as eoinnion 
a> in the rpjier Proviitee ddi’s Is ready the ]niiKa[»al tihro 
plant of I pp*'!' Hnriiia. whei t f V()nn'o/^o rr/oa ami Crotxhin'xi 
/'Ooer/ (/^o/.•.^o,,} nre iiot miowh, exeept on tin: haides of tho 

Irrawndtiy and Sit i any < ! 'fhe lattei- is mihivatial in 
la)\ver Hnima, and tin }il<M m niili/eil f*»r makiny tishiny lu'ts. 

1^. d’n ('Xtraet tile idae ot } ! emt htiUm <>s, an iii'dsion 

mad<' all ri>und the lowa r taal of tin' stnin of tin* yrowit up 
Miatunal plant. Thr epidermis eoines oti’ readily, and tlie liyncoits 
portion is tlii'nwn aside, Ha'.lny separated the lairk from the 
lii>rous portion under it. the latter is dried in the sun for a (*ouplo 
'd' days and stoie^l up. Inni retjuiied io la' madt' into vo \ m \ 
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tlio mass issoakrd lnr a week in At tin* of 

tliat timn, it is [)ku‘t‘il on a slali and lasittni with a mallot lo 
roinow' all tlm tlesliy inattor. A final wa>hino Iravos thr j)Uio 
fibiaa which is placed in tin* >iin. Inn notalio\v(‘d to dry coiiiphnclv 
and i> twi>tod into ropo ; if’tno ih\'. n >hnuld 1 m‘ moivtrmMl iMd'ot'. 
t\\ istuio', Hopt.^ can he made ol anv size and It'll'ntli i'»'< pina d. 
An infel'li'l' kind of i-opi; i> mado al>o with the *‘pidi iinis whirl) i" 
not throw n asidr. hut utilized hy a;_:rieullurl>t> of the poorer ela-- 
t’or hind ini:' the yi>ke> of their [donyh- and eait-, ( Plate \ ]J 1 . ^ 

Anotht.-i’ hihi>eim. Jhitsrus f:'yrni'>< liii PurnieM-. 

Lffeavs wild. The tihl'e I- soiin 
time." «\tiaeted and t!'fat*d in tin- mamna 
di:."el'iht;d for } [ > f>> sf >f .< ro;» .'-o//- ;o'v. hut 1" imt \ alueil. 

3, ThoUL:h tdund in a wihl "iat» and eoinmon throuuhou; 

th*' eoitntrv. I r* ne'/o/o im Ihuim ^e, Ao 
r . a ' 

ma\' Wei! 1 m- nmi]tio|e(| Imri-, lie 

rihre is u>ed to make ropo, r >p. ria!l\' m lews* i PuiM,a, and th* 

[>lant nnild hr eiiltivat*'d easily. 'I'ln mrthod of r\traeta*n !' 

the sane.' a> in tli^ ea^r of .^r/'w ,, r,-, ;nid morr or h -- 

trouhle i,- taken aeeoidim_t to tie- kind of i op,- re'iuir^-d. 

4 /vr-aeo/r {m Ihii ine>r. 1 1 jin'ti t'hi a laian 

jUliude tire, al>') ^iipphr^ the aofieultuii"! witl. 
a u>rtnl fihrr. ddir pi'oe* >s *m|»!oy,d in it- 
eXti'aetion is v* i-v "imdar to rliat loilowrd in lie- ea.>e ol ile 

I d'hr Top*- mad'- w ith th*- hark m '_t'-ii* i'all v u^ed dm iul: 

tie; rainv ."e:a"on and i" "aid To mipros*- in triiaeiiy when e\po>rd 
t<j nioi.-,tnre oi- t*, rle- *‘th et" of w* t w* a!h'-i\ d’lii" /A-ie/o/oa i- 
not eidtivated. 

a, Anoidier lihre plant e\id*-ntly introiluer<l from India'" 
minoried Iw tin* Port U'_;'ie"r and eiihi\atrd n 
davs yon*- hv. i> , I v/'O'r l*/o /'ee:{ni r»urm* -■ 
Thi.s ntjfor i> not now. in t)e‘>' tiaV" of i-h'-ap Man 
ehester cotton fahries, enltivateil for its tif*ie. imt h often yrowr 
r(.'und villages and Imrial yrouinls a> a li ve idnee, | Plab' X PI 1 I ' 
I he- [)!anl is Maid to flower only onee and <iie. At that linie .i 

hniy liyiifa>us stein I s f<, -jo fn-t liiyh >hoots up from the mid<il' 
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heio;ht of 30 or 40 feet aiul are ehul with fresh leaves. This is 
now the time, before these siioots liav(‘ passed their sixtli nr 
seventh niontli. to eolleot the tibre and store it up to be jnadi 
into rope as retpiired. l^isstal this time, they harden ami l>eet)nn 
useless. Loiin: strifes nf tlie e])idermis nf the stem, the tnpnmsi 
smootli siirfai’e, are eolletUed tn wnave mats— the wrllkimwi! 
,e:lossy bamboe mat> of Burma and also stiap^ ot' th* 

Hbnnis portion immediately umlnr : tin* latter toi- rnpo maki?}-- 
After a enu]ile ot' davs soakiny in \vat»u'. they are twisted into 
roj>e. 'rids rope is eertainly inf-rinr t" tint madr with the dbr* 
ot }lthisr>i< rUi' reditu the VnUliy shootS, (> itiejies to a tiiii: 

Idyh (in Hurinese. Ilwiitf) whieh ap]>eai- yearly at ilie br-_;iiiniii- 
of’ tile ImIhs, are hoii.'d or piekb d, riieV make a dish mueb 
este^nneil hy tie' Bm iie'sr and duriny tie* seas.iii ar»- s.ijd in a}| 

\illaye iri/aais. 

7. ( r ^eo, -//O eo (ill Bni'llh'se. /’W/O, } Is ;i pahiivr.a 

, trt't* f uuid thr'inyleaii Ihirma aiel in I pp* ] 

■ Ihirma e>pt-eially, supplyiiiy a y^'ml tihr- 

Utilised toi' iiiakiiiL: n >pt s aiel e<»rdayes. 'fliis lihre In <d)taim ii 
from tile t*;m[e!' m u b‘a\^'.s^ found twisted and rolled up iiisid* . 
the huye eoti.spirnoim tei'ininal bud -^row in;^^ at the lo[imo,s| pari 
of the Striii of the tr^ e. Tbi> t- riniiial leatV i)ud is tak» n. th* 
tender iiew leaves uiside ate uniolb'<l ami the median le iw* n{ 
each om- extraeted, ihus b‘a\iiiu ‘‘aeli hat divideii mlo tw<- 
strips. KtJpr- I- iiiadv^ with a liunOM r n| tlcsi' .strij>s aeroi'dllij 
to the thickness tifjUired, (biiei'allv tWi> stiips ar*' used U'l 

the orihiiary si/.^d idpe. But rop^ s t his tibre are rare ami 
fouml only iri traets wle ia- t bis t rof abounds, as t be e\ 1 1 aet e 'i 
of the terminal bud tor its fibie kills tie* tioi-, ([Male XLll.) 

lie- e|)idei-mls oi' external liluous part of the prtioi- 
ot tile leaf' in /ioro.v.se.v fhihJIffn (ir 

Burmese, ^•ttmne»nlv known as ti ■ 

toddy tree, is sometimes used tor rop*- makiiiy. it is ah- 
with this epeleuiids, cut. into thin ejpnil strips of even widt 
tliat the uselul ami wa ll-known “ palis I'ectanynlar shap- * 
ijHskets with a lid or eover to fit ami thos^- l)eautiiul mu'! 



plate xliii 
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-•-I'-nn'd mats, an. .^n-narally skilfully uan-e.i, (Plate XLIL) 
I he (.niiei|,al c. -litres uf liiaiiufaeture are Pakokku and .Myinyryan 
in TpiMT 

11m* p«*ric;u-p up .>r thf* cfKMjunut fruit 

/ ^ ''''' (in liUriMPsr. O, ,/>///) yii'lds when 

<li M d n nst fiil Hl,}v tlip poir {nnsftn), which 
iVtjuiiVN >.taklM- in wat. i- fnr a f^w <lays and la-atin-' with a 
mallt't hfhti’t* It (Mil 1 m^ twisifd into nipiy J:}uniicsc aLt:ricultui-ist> 
d«» n-pt. as a tiilf, ajp|i|vciat(^ this iDjip. w jiidi tiny* >av is rouifh 
itid Would -^mII their hull- in iio time, 'flnw |ireler. with ivasdn. 
die slnopplh IMjl- mad.' with the tihre (pf r<nn.ul,;,>os. 

!M|pe> ((iUiid ill Ux- h.(‘ally are n.anufaetiireil hv jail 
aiKpiii* ill (-(‘itain pri-oiis ii, Jimnia or impiorteil into the e.puntrv 
U’om India. 

I he hark ot certain hill fhivM tre-'> >u|>]p]i.- al>o a valuahln 
• liateiial lo! the maiiiitaet tii'e of lope-^ and eof. iaii'e'*, winch art' 
-Ajioried ehi.'ily hy ( Imc-o niereha)il> to lv.ino(«im and thein-e 
to hidia (.r to fho Str, ait- : I, nt thi> fibre, too eostlv atid out (»f 
veaeh. I- -eldoiw w-ed hy\\n- \^ui‘man auricvfUuv'wt ni ihe 
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clnuiKirs by cfisti*. A.s ;i vmx> thuy nu^ stron^^ nnd hardy, make 
fan,, srrvaiit. if pr.,p,.rly iiiaiia.^r,,). l,ut quarrelsome 
aii<l aiv much yivcii to a<rr;ii-iaii disputes. 

*1''“' ilivisioii are uiostly of laterite origin. 

1 hey may he ,li\i,le,l into Ihu,' (listima classes. Tlie partially 
'l''-ompo.o.d laim-it.' ro,-k ot tlc^ hi,,,dcM' lands, which gives a led- 
'lisl, gr.aveliy soil, locally known a^ WcOo. i. the typical soil ot 
lai-ge high I vino I'ido.-s co\-,.ied with scruh and stunted grass, some 
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The Raipur Rxpenineiital Farm is tUirlv iv[)rese!itntive of 
this grading ut soils, ranging from hhutd on tiu* iiighoi' lainj 
outside the farm limits to tin.' goi^tly sloping tields of 
tJnrsi and knnfinr of the fat'm itself, 'fho nvitfiM area .is reserved 
s<^lely tor nee : the tor rieo tijllowtai hv pulses, or wdieat 

as the sole crop ot the year, and the hftnJi'tr for w heat and sugar 
cane. The farm was established tnainly with th*^ view of solving 
pn-ldeins relating to the eultivatmn of I’ier. tht* staj^le ei’op ut‘ the 
traet. t)ne of the prohlenis ^^■as to find the hr>t methtnl of sowing 
ami after eultivation. ddie methods praetise<l in these |ir<»vine, > 
are transplanting, In'oadeasting and - An As praetisr<rm 

the Kai[nir Farm transplanting is earrietl out as thlfiws ; [ligh 
lying plots, w'here water d.M-s not euH. et. are >i‘h‘ett“(l as st^ed 
beds, the wliole riee aram bring di\ided up into 1 loth aere* j>lor> 
which are einhaiiked with hund> \!, h.rt high. The Inuids weiv 
eonsirueted ti\e years ago, ami have so f-u reijuired very little 
repairs. The area <jf th<* [dots >»*lreted for >. eddi- ds is i luth that 
of tln‘ area to he tran^plante'd I he seed IkmIs are ploughed h\' 
the* ei>untry plough, soon at'tei- the removal of' the pievlnns year s 
i‘ro[), when the >oil i'. luoi.st .After tlm w iiit* ?' slio\vi*i n. The pint*, 
are theti twiee harrovo d in Apiil or Mav. mainired with cattle 
dung at the rate ot‘ about .) ton> to tie- ;u re in dune, attd again 
harrowed after the* first shower of tie* rain-. Sei-d is hruaileastnl 
at the rate of giiQ Ihs. [jeraef e. I he sei-d mav he* -ow n l)eio?'e tin* 
oiithre’ak ot the* rains if the land is snflieit'ntl v flee from weed- 
The seedlings are ready in from three to foui- week-, the liim 
de[)emling largelyon tlnM|nantity and (jiiality of tin* manure us^mI 
[he plots to w[u(‘h tile -ej-dlmgs are to Le transplanted are 
ploughed once* iti tin* dry weatlnu'. In tin* beginning e.f the rain- 
wheii the -oil is siithcienllv -aturated wnth moi-.ttire, tin* pftts ai* 
again ploiiglietl am] errr-s.plnuglu.il by tin- eountry plough, and 
hnall\ puddh'd by Ineans of the t r , .a fl foot beam littod 

with harrow teigh. If the field is uin'Ven. mud is (lragge«l dow n 
from the higlier* to the lower ground by means (d fin* saiiie imph 
iTieut turned upside ilown, and then called a r^pur or mot. Tin 

process of levelling with tin* /’fyy>/n* is hIiowu l»e|ow. (I Mato XLI^ > 
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liuttklnos Hit' njMstly us<m 1 for ric/* fultivation, because they 
are sti’oiii^n-r tliaii 1 ml locks and take kindly t<j wet work of this 
kind. Ill (hihattis^oirh no mjse striiie^s are used for workin*-^ 
v'attlo, but by a (((‘X-teruus iisi* uftht* ^oa(I. and cries of ar-r-r-r-^ 
lua'lni-hadia. et<:., wliieh to the uninitiated arc ineaninMess en<juoh ■ 
fhr [douylirnan manipulates ids animals with considerable skill 
within tin* >niall area <‘iivuinscTihed hv the Imnds of the rice 
plots. W hon tin* soil oj the plot has all been I'edueed to a creamy 
<*on^istom*y (ot' wot mndk tin* jilot is eunsid)*re(l readv for 
nan'^jdantiny. Tin* si*edllnys. wlddi are, wlien readv for trans- 
jdaiitatioii about ono fo(»t hiudi. ar*.' u[irooted. tlie workm- resting 
oil oin* knoo in tin* mnddv wat'-r wldb* so, Each handful is 

tiod into a ''inaii Inindlo ami plamnl on a khirri 'C sledye, whi<d] is 
draoyod t-* tin* plots in w hirli tli*' socdlinys arc to lie transplanted. 
Tile klt>rr> is so >hap»;d a*' t'l lun ca>ilv ovt‘r the rice bunds. 

The liuudb s are srattoi rd equally over the plot to i)c trans^ 

I Tin ted. VO ;iv In 1),- within oasv I'cach ot the labourers as thev 
mov<* ha<*k\\ ai'tU, Tin* root ami hover j'art of tlie stem of eaeli 
o rdhny is pimlied into tin* ><.|"t mud to a depili ot one or two 
iiiehe^ and at distatu'ev 'U' -i\ or nine inches apart. Tlie plants 
take rfMit Pi a werk. at the end ot' whieh time blanks am tilled 
up. Uy planting oidv one -cediiny to the hole the seed rate 
i'< aliout l!o}hs. pec ;^,a‘e. At thmrate tin* >eed'bed will suthee 
O) fran>pl;int ten times its own area. In >ome districts where 
*5 ausplant iny is widelv practiced, the si eilliiiys are planted out in 
"'iiielirs eoMtaininy from two to live plants, and the seovl i“ate }H:*r 
iei*‘ is about Solhs. One >.e,iliny per Inde is tlie standard 
adojit^'d iiofh on tin* Expei'iim iila] and Deimmst ration harnm, 

■ hn* Woman (’an transplant l-huh acia* in one day ot ten iiours 
'vlnm soodlinys am hrouyht to her. In nnwt parts of Bhandara 
•n;d Halayhat tin* metliod iif traiisplaiitiny is ditlerent, the bun* 
t)( M^odlinys heiny siniplv thrown in-o tlie mud wldlo tlie 
'I’ker moves haekivani. The time spent in pushiny the seed 
*y*' int(» tin* mud is tliU'-i saved, and tlii* work is done mueh 
rids mrtliod, howanj')'. $s (ipi'U t(> (ibjeetion. The 
■ dlinys not beiny fixed in tin* mud, it sometimes happens tiiat 

ii 
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they ;\t‘e washed away hy ;i heavy rain he tore tliey have time tn 
take root. A lono break in the rains just at'ter trans|)lantin^^ may 
ju’ove e([ually injurious, many ot the voum;- plants l)eiiii: killed ]i\ 
the drought before they have time to take firm root. The methncl 
now beine; introdueed into C^idiattisLjarh is opeti to matln-r of tliesi* 
objections, and is praetised bv the very brst riee-i;ro\vers in tin* brst 
ric(' districts. It rcipiires mort- time, but reduces to a minimum 
the risk iujurv to tin* younj^* stMHllines from ton much or ton 
little water, Th<' work of tiansplantin^^Mis praetised in tin* Ihiipm 
Farm is shown behov (Plates XIA^ and XLYl) Asa protection 
from tlio rains ma!iv nf'tlu' workeis rar a laroe/uyo madrMit' leavo>. 

f)f trans[dantin^^ in IkilaL^dnit where ri<-o cultivation i.> 
more skilfully cairirsl tuit than aiiywiiere ehc \n the (’entral 
Pi-i)viU(‘es, Mr (’. iv i e)W. i.t .s., I foputy ( ’ommissioiie!', wi itr.s ; 

” Trans[>lantino i< the system usually pursuevl ; it is >aid to oiv< 
a larger outturn and t^M'ain of suporior <[nalitv and tlavnur, ainl 
to 1)0 indis[)ensablr for the lu st kimi> nf rieo. Hroadeastim_j is 
usually practised in blaek >"il w Imro 1 1 an^plantiiii; nn>rc ditlieuh 
than in ht^ht soil, and wheii* rarlv i‘i])onino varieties ai'e sown 
to eual>le'a secoinl crop tn 1 m* rea[H‘d. It is alsn adopted when a 
>ea^on of‘ short rainfhll is toared. or wln u tin* •'kill oi- rr>nureo> nt 
the tenants are imt o^jual to transplantation ; iliis is nltm tin* ea-* 
with abnrininai cultivators in jmiolv tiaets. For ti ansplantinc. 
rlie nursery is sown liv tln.^ usual metlmd adopted ior all KhaiO 
croj)S. Heforf’ snwino it is mltivateil twiee \sitb a /(oyo/- ni 
narrowd>la(ied plough. A scantier t)r ^o/.7»a/’ is not used m li^dii 
Soil till a plou«<h has twi<‘e hern nvr-r tin- oroimd, ••o that fb' 
scarifier is not used tor tier nurseri»*s unless the lainl ha*' berr 
id ready piouohed up l)v tin* pltju^li in the cold or liot wejithei 
The manure consists of cowolunj^^. and beton; the application o: 
tills, straw, and. near the juni^de, twiL,es and branehes are ott*!^ 
spread ovc*r the nursery and burned, /oao if/"* 

IS the hivourite tree for tlds.) Wln-n the rain falls, (hi- - 
ploughed into the ground, Jind the f/oO/ct or harrow worked ov ^ 
the land to break up tin* elods. Seven or eight I’artloads p 
half acre of nursery is considered a full iimnuring. Malgtu«c • 




HK UAtl’lK KaKM, 





TKANSiM.ANTINd OF RICK : CLOCSTo.V. 


.14 


with d liornc-fjiriii liavf^ to start theii* luanuring a iTioiith or 

-xO hoforo tho rauis hroak. Manure is not always, or even usually, 
^iy*'ii to any [) art oi tho ilold Ijosido.s tfu; iiui scry. For traiisplaot- 
!iii^ th»‘ seoil j'at<* is about Sjlhs. per ac’re. A transplanted field 
< an 1)0 easily tJ)!d altoi* la ajiino’, as tlu^ plants tiller far more 
than it sown broadcast, afid the' 5 ^r()und is more free from weeds. 

1 he ntirscry. alter plotiLthine-, manuiiiio and clod erusliim)’, is 
C‘im[)lct(‘d. is clcant*il nt wsmsIs by women with sickles. Tlie 
'-'•c<llinL^^s in *Jt) or l’j flays ;^r(»w to a foot m heiolit. wln.m they are 
'it tor 1 1 aii^pl ant i iiL^. M^-aiitiim- tlie remaininc^ area is plouglied 
ly^ain and left tor a week. I'he harrow is used to 

break up (’lods. tb)' whieli purpesr it i- tunie<l Uj)>ide flown. 
The ploiiL^di and thf* hari'ow are usod twice *‘aeh. by whieli time 
die .>ui't’aef> rniisistv et' a vniootli aiifl creamy mU'l. Heavy rain 
iU-t betoT'e t raii>[ilant:tT ion spoils the con>lstfmcy of the mud. 
and ii has r-i Id* phniLlbed up a^aiii. The seediini^rs are uproototl 
ifetu t he nur-ery and stm-k into tie- mud in ])Uiieh*es of abt)ur 
dir-e oi” ti\‘e ; the\' I)e Hat for a flav oi’ two and then stand up 
lent e\eepi w Ic’ T- • t lieie i s \ . ■ ry ) [ ea y fa i I i fa 1 1. w 1 lei 1 tliey llf^ and 
^"t ; .///V/ hh'\ .//?/' (the mufl lias rati ii it) says tlif^ nnt’orninate 
eiilnvatoi. 'fje erep 1 iti-r in the season lo.iks mis.a'ahly snmtefl 
and Is >eareeU- in -‘ars : \v'hile surroundini; Helds contain a lull 
Tep. The seei|iino> ai c‘ (Mi'ried in le ad loafls in thtM-ase of small 
’ iiaiits. but oil a kh<rr> <»r ^hflLt'' drawn by biitfaloes. wlnaa' v“ul 
’oatioii Is more e\ t« jisi \ e It i h n;c^s on ws'lh t be t raiisplaiiTiiio’ lor 
‘hr flistiief shffuid be le.i 1 in a iiiontli. 'file daily waLfes fnr trails 
niaiiiafion .are ^aid to lia\e lisen from one anna before the IMiKi 
I amine to 1 anna in 1 The abovi’ metlmfls, wbifdi in tln^ best 

vitiai^o s areemijoined \sitb \ i i y careful sts d scIefUioin are not sus 
■' pliifle nf tnih’b iiiiprov einenl , It is. liowawaT. likely that the seed 
! ilee.mlfl )>e consiflf-rably Iowa laal. if the area fUitsiile tle.^ nursery 
-V ere Well mamiP'd ami tie- seedlim^s wep' transplanted sino^ly. 
inbeafi f)f three i(t tlvi? at a tiimv Tlie staal ratf‘ f)n tin' (lovernment 
f nms whf'rc this is douf' is h'ss than Indf that dt'Sfuibetl above. ' 
lif'isi is tlie imulioil uiflcly praetisfol in ( lihattisLi^rtili. Hit' 
I'^ud IS pb)Uir|K'd f)iiee bt'fore sowiim:. The seed is broadcasted 
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at the rate of about 100 lbs. per aore. WhfMi the plants ai. 
about one foot high, the laiul is ploim'hed, \vhit‘li U[)ronts inaio 
of the plants ami eo\ers some with nuul. This prt>eess as eon, 
inonlv practised in (ddiattisuarh is sliown belnw (Plate XIj\’1I}, 

This rou^h-and-ready proeess thins mit the plants ami 
streuirthens the ront-yu'owth of tlmse that aio h*ft. Five oi' >i\ 
days latfU' the plot is levelled by means nt tlu‘ kifjKir, whieh 
tlattens all the surviving plants in tlie mud. In live or ,si\ dav^ 
more weeditiL,^ operations are eomnienee<l ; twi> or three weeding- 
at iiitet’vaF of about a fortnii^lit are Litnierally neet-»ary. 

Broa<lea>tini," is the ea>ie>t and eheape>i o[‘ a|! tie* meth'Hi^ 
in vo'^aie. It is >imilar to but the ‘'Oeii is allowed in o|ie\ 

as it is sown : there is dm tliiniiiu'^ out of the pLmts. In it- 
crudest tbi’iii as pra<*tisrMl m som,- nf tie- NatM»- Stat»-s in (’hliat 
tis'j^arh, the land is ploie^hed at tie- beyinnmLj: "t' tie- rains. tli» 
-seed sown broadeast and t-o\oreil b\’ ne-aiis ol' tie* /;o/en-, and th- 
cr(»|) is left untoie.'le-d till it is i-eady tbi- har\ est iiiLt. As a 
broadeaste<l ti'-ld rip'-ns »'a!-iir‘r than a t raitsj ilanTeil one, bre-td- 
eastinu' '.^enei-allv piaetised m iii'_didvini^^ te-fU whe-h ai*- 
less retentive of moi>turi' and wle-re. to| liiat reason, tie- earle r 
niaturinu^ rie* s only eaii be •_fi-o\\ m d'his iie ihod is an ahei 

native to transplant iiil: in IhiandarM ami Hala^liat. 

Hv the /e/o or L'nOrnJi method the .-♦•i-d IS steep* *| befol'e soU m-,; 
so a*' to bastfH i_o-i'minat ion ; (tf leu \vi>e, the iii* tlio<l is th^ sain- 
as broadcast im:. This ne-tlio*! is praetis* ,} in the \aLr[nir I)i\iuoi, 
and {larts of (Jldiatt isoarh. and to tie- ^o'ea‘e,^t *-\tent m yeai' 
in which th*' .s.>win;_r }ias b.'*ui d'*laved by le-avy and e»>iitinie-iis 
rain. In Jubbulpor*- .ind 1 )amol! under tie- tiaiie* ot d/m A/*oew. 
it is the method <*onimonlv folbiwrul in the I)***.! tine .soiU. 

On the Raipur farm the>e four im-thods are beino tisi.-i 
in scries A and 1 j of the Fxpermiental pro;;i“amme, A hem,: 
irrii^ated and uni!Ti;,.,mte‘d. Rotli series ot plots are unitoini!'^ 
manurr'd with <‘atthndunL,^ at tie- rate of :!(> lbs. ot nitrogen |“ ’ 
acre ; the soil of tlio two series is /eu/asn d'le* plot > are each oc 
tenth of an aepc in area. The pad<iy is a medicci 

variety. Tie; results ohtuincd am^riven in the statements followna:- 











346 


AGKICL’LTURAL JOL'KNAL OF INDIA. 


[Ill, iV. 


Tnuisphintiiig without irrigation has iucreastal the value of the 
yield hy Rs. 17-1- per aere. Irrigation alone has raisrd tie 
value of the yield liy Rs. 10-6, even ^\itll /eo.v/, \\ lu'ii trails 
planting and irrigation are carried out l(»g,-thor, lie* uionetarv 
value of the increase wlien eotii pared with tin' ( ’hhaltisgaili 
method of //oeo sow ing without ii'i'igatiou i> Rs. '^ \ \\ prr aere. 

Tile etuielusioiis in brief' to be drawn fruin tin sr rrsults u. 

far as they apply to this divi>iin» are : 1) that transplanting 1- 

a niosL [irofitalde nietln'd t*von without irrigaiinn wh^rr niediuni 
paddy is givovir.cJl if the ( 'hliatti-garhi will but irrigate' hi- 
paddy, he can inerease thr value of In- er()[) by nvt i 
Rs. lO-ti ptu* a‘ia ; and t-l) by ad<>[)ting trans^ilanling with irriga 
tion, he ean inerea>e hi- [irotits by Rs. g-to; p^r aer^. 

The watt.-r-supply nn tb*^ Rai[)ur >tati<'ii lia- -o t'ai b. . i; 

\ery inadequate, and f<ir that ri a-on late iijH-ning paddy h i- 

not Vet hi i. u ri n d in tie se >eih Wdtii a latr le‘a\ \' \'ie,ldin- 
paddy aiel an adequate wat^ r-sup^hv, tin* r* -vdts wmdd havr bcrii 
still inoTv faVoUlMbha 'I'his i- at lea>t indieao d by tb*- uUUuia- 
oijtained on the d» iiion-trat ion farms la-t \'» ar, wberr os/foO-e 
a late [)addy grown in tin- divi-ion, wa- -mw h 
I he isesiilt- were as show n indow : 

- i M iW ^ e i‘ i N Li,-. LL-' O 10 . 


. lo- ' ' 

r .\rni l,r»i iO 7 L* 

•I.rA .ir>*>uin<i h i hUrTtt 10»i W 1'. 

K'^ilar Kan?) I 1 ;es , : ’ 

[he ti aiisplanted plots o[ tin* dojiart nmnt and tie- pee- 

of the eultivators were maiinred alike atid irrigatr4l ahkf*. '>'» 
t he diflerenee m tin- onttutiis is dm' to the sujieritnit v o{ oe- 
itew method of sowing itit rodma-d. The re-*nlt apjaaned all di* 
nmre striking to the village rnltivatins. lieeatise tin- departn -^o 





TRAN8FLANTIN<; (JK KICK : CLUC^TON. 


347 


only took ovf‘i’ these <ieij ions t rat ion j>lot,s about a fortnight before 
tlif I'ains, and no manure was appliefl save tliat w})ich had been 
atldcMl by the ryot hims<'lb lie lo]|ew(sl tlie example set to him 
liV tlie deimmstratjon farms and irrigated his rice tliis year for 
thf' first tiinr’, K^en tin* pi'imiti\ e* mind of the eharnar could 
not fail to soe tliat under tliesf- eircii instances the increase in the 


iiuttnrn must ha\ i‘ In-en liue to the oiie \'arying factor. . the 
im-thi'd of -owing. As a cultl\aior. hr- could not help seeing 
that on the (leinonstration plot the Nov o/' {( lovernment) produced 
a 1 h ttr!' eroji than hi> own l)y means that were at liis disposal. 

In Ids in,-pe<'tif ai n-Ue on t]i< sr farms Mr. F. (b Sly. 
j )ireeti*r ot‘ Agrieiilture. writ's: “ 1 1 ha- been fairly demonstrated 
that the nut t mil of I'iee call l)e vepv largely increased, indeed, 
alni'>''t douhlrd. h\' ado]. ling tran>pliinting insteail of All 

I he viltagrr> fi aiiklv agimd fo thi- rnnchi.dnii. and liave i»oen 
. \ hh iiiK- miieh iin]'j ' tl with ilii- dmioiistration. i n disciissing 
tl,.' matter \wtli tin in, I fnimd that most had decided to 
transplant -omi' ot tlieii' land ne\t vrar. Two (ihjectioiis 
were put forward tn a largo extension oj tlio practice, 
Tiu‘ tlrsr i- that transplant ing i> more insisti iit in its demand 
\\,r water at a parlieiilai' tine : iml they agreed that this 
1 - no dillieiiltv under -o.hI itrigatmn tanks. The second is 
that It demands a large supply of lahniir at the paiticulai time 
..f transplanting, although tin t<'tal e\p. is smaller owing to 
^a\ingof >e» d and to tin' avonlaitee .4 all weeding aftti tiaus* 
planting, 'I hi> ol.jt cTlon lias soiik joiee. bt<t it is liardly likely 
N. stand in tin* wav (4' the adoption «4 siieh a ]nvi(ifahK' practice. 
.\ tliird ol.ji ( tioii i- that tin* sy-t' nt )> ddlieult in parts whore 
die holding- are very miieh sealteiv<l (the survival <d the lakhn- 
svstem) : hut this dionld ma militate mneh against a large 


n.erease the t.ansplanted area. So lar as our experience goes 
iioth on tlu' (loveninn nt faun and <m the demonstratmn plots, I 
. point loanv strong reason whv transplanting should not 

i.Mved and extend in ( That t isgarli ; altimiigh if tins is the ease, 
n is extraordinarv whv d should imt havelaeii intnuluced earlier. 
...ino ,h,l it is practised in tlie neiglihouring districts of Halaghat 
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aiul Blmiulara and tu a very limited extmt in ('hluittis^arli 
itself.'* The intreduetion of transjdautiiiL:- in a [laddy traot i^ an 
enornuais Ixxm in the inerease in tautuin duo to this ‘na llH'd oi‘ 
sowinj^. It IS a means, too, of indyu-inj;- thr enluNator to nri^ato 
liis eri>j*. as the departintnt roeominends that tor thr {n’rsriit 
trans].)lantinu ^hotdd he i'r>trieto<l to iiii^nit»*d aira> s\hrrt> lab- 
j)addio> oan ia* uoown. Tiir ini['o) taina* of irrigation alono to 
this traet i-aii scarcely ho o^timatod. tor tin- ( 'hliat t isL:‘ai'hi riilti 
vatnr is iijofo doptudoiU -ai watnr llian anv’ otln-r in tln-.^r 
Provinno>. In a yt-ar liko that jn>t j'ast, ii i iL^atnai toi- hiin 
meant a laimpi-r eroj>, whiio tin* want "t it nnant a \i rv poor 
vield. iniu-h suti'erinL:- and tho !n‘ro>>it\- ot’ (lo\oinnn nt leliof to 
tido him ovor a year ot indi^t iiro. Uospitr tln->r tai-t>, tin 
Irri^mtion 1 )o[uirtnn'nt has t-xprim noeil \riy u'l ' at ihtlirnlty in 
indvieiu'j: tlir- <‘ulti\atois ot thl^' di\ i-iim t>> ntdi/.o tin \vat* r ot 
(ioverninont tanks, for tliat tin- ( ‘Idiat t is-ai In ilo» > iiot \'rt hillv 
appreeiate tho \alue of watr]- as a ta'-toi m inoix asiiiu I h* viold ot 
Ins efop-, is e\ ident tVoin tin- ta(‘t tliat ot' 'J.san.nf i aei rs of r./* 
in this divisioii. only aart-s woro irriLratod durino l‘.io7ni,s- 

It was ch arU' tin- duty ot' tin- A^niaidt unal 1 )* partni*-)it to takt 
np thi" line ot w ork in l anin st. ainl lln->o domoiist riit nm tarm-' 
were tln-retore starlod /o.J //.-/irr (llHn}, mainly with (In- \ irw ot 
;^o ttin'_r this l»aakwaid t-jas.'s ot l■ulti^atol> to iiii-oipoiati into thr 
oeiieral farm prartirr ot' tlnii' villaL,o>s, tin- ia->nhs of the work 
<lone at the liuipui' station, l>v tiaiisplantiiiu" and Iniunitino then 
staple- erup. 

I )emonst ration w«>i'k lias so tar hmi In-set w ith !nan\' ditli 
eulti(‘s, and has in the [nest iiem tin- h ast sin-eesstnl ot all tin- lim - 
of work unde-rtaken hy tlie A;.:rienltural I )epart!neiit . Tin 
sue<-ess of tin: work last year was due \n thr follow int,^ reasons 
1 1 ) that it was niidi-rtaken and rattled tlitoULjli with a detinit* 
aim : (2) that tin- dt-|)art iin-nt only attMnj>ted to drmonstrat' 
methods whieh had he-en elearly pfo\'i-d hy experiment at th* 
Raipur ex|)erimental station to he praetieahle and prolitahle ; (• 
that the work was rare fully stiftervised; and (4) tliat the eultivjttoi- 
were tnade to fe*-l that tin* work was done solely in tln-ir inteiesl 
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Other- stejjs taken t«» pojjularise this luethod niay be 
lescrilu'd. Oultivatoi-s an* eu<'(*uraged to iiis])ect the Raipur 
KxperiruoJital tarni and st-e ha- theniselves tlie results <djtained 
iVnni t raiisj ilantui^^ tln'i't' : lliis tami was visited last ye‘ar by 4,ii03 
visitors. All tin- Da a -tin, us ot the Raipur District Agricultural 
Ass(*( ialinii art' ht‘ld tni the lariii. and the luenibers are sliown 
plots ot t ransplantfd and hmsi rieo •'^^de by side, which 

i> an oftjre! It'>M)D that apju aD tt* all. A .statement etf the results 
obtained [Vtnn t ransplantt'd ami Infist pltits, I'espeetively, on the 
( \ pfi'iinontal anti dinm>n.-‘tiation tarms, is pit'paietl iii tin." \etnaC' 
ular on laru'- ^'ardboanUhtfts. ami the results (explained at ineet- 
mus <»r the Aui'ioultural Asst.eiation and at iair.s. Short articles 
oil tin- samo havr appran-d in tlm vrrnaeular editions of the .Igrr- 
, t/oo/O'. puhlislii'd ]py t his do] lart meiit ; and fiiiallx . tian.''- 

]dantmu d. in<ai>tiat( d last y* ar on tlio demonstration farms. 

<if thi sp' Ml. ■tliod> oj‘ bringing tlm advantages of 


transjdatitmu to tie* noiirp. of eidtivat-prs. it was f.'lt this year 
thi' timo had ^^nno to indm .' cultivators to attempt this 
important im]irovi‘ment on a large seah- in their ^ illages. 

La.st vp'ar tin* ohji n aimed at was To make the demonstrati(*n 
tarms a thorough sU( er>^ and togam tlm go, mI-wIII and Oimtidenee 
uf the villagvi>. With this end in vu-w the ,lepartmont sup]died 
both bulIo,’k> and .s,fd. ;tnd ratv was tak-ii !<• sec that tim agn- 
rultural Assistants <liii mU wmry the visitiprs hy regucststor suje 
plies. It uas found neecssarv, liowcNcr, to ]m>nn.se the cultivators 


.onemmd. that if the civp of the demonstration rarms proved a 
,,,, tlicv would gel all the pre.duce. while if it was only 
medium eroi>. the department ^u.uId recoup itself hy demanding 
me lialf of the ,>ame 'I'his emditn-n piwed most ehective m pre- 
mitimMhe owners ot tlie erops from allowing their cattle to 
m-azeatniglitintlicncetn lds. wlmdi is a common practice m 
fhlwiltisgarli. ami whieh threatmied at first to intcrlcre very 

riouslv'witlMnirwork owing to the injtiry done to the nursery 
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spare seedlings tVoni the mirsery plots of the deii)oiistratit>ii farms. 
(’ lilt i vat ovs from the neighbouring villages were emaai raged to 
eomeaiid inspect the plots transplanted by the 1 )epart!uent, am! 
the names of those who proinised to t raiisplant tins year, and tlm 
area to l>e transplanted by oaeh were reeoided. Heloi'e last year s 
erop was harvt‘sted, a rough t'stimate had boon tormed ot the area 
to be transplanted this voar, and nursrry beds tor ibe >amr 
were prepared during the dry weather. The villages wer»* groupni 
into what We eall vleinoust I'at ioii eeiitrr‘s, tliei'e la-iiig toiir or 
Kve villages in eaeh. Kach einitro was luuier the eiiargr ot an agi'i* 
eiiltural Assistant, and a ploughman expel it iierd in tiaiisplanting 
was [ilaeed undoi' his orders in e<aeli village. In \ illages wh<*r» 
the malguzar eomplainetl ot shortage «»! working eattle. 
a pair ot hutfaloes was also >rtit to him. it wa> deriiled 
to supplv tile seed tret' ot eost w iiei‘»\ ii' rnaa ,s>ary. tt»i' iwn rra 
sons ; ( I ) heeaiLst^ wlaU'e tie* euitixarm s liav*- not Itoen ae(>us!omo(i 

tt> irrigate their lict.', thev grttw i-arl v or mediuii! vaiietu s. whu'li 
do m>t vield so wt‘ll as the latt^ varu'ty, nanu'ly, I iurmatia, whieh 
is largely grown on tier Raipur tarm, and wliieh is reeogin/.' ti 
as the best lieaN'y-yitddliig [ratldy in ( 'Idiattisgarh : and i l’} 
free seed was to inaiiv an induetmu nt to tiansplaitt, more esjjrei 
allv to tlnise whit liad fared badly owing to last year- s si'ai^erty 
The villagers hs a wholo sharo t <pially m ihr work ot' ploughiiii: 
and sowing tin* nursery ploi.^, and eaeh transplants Ins own tields 
with the seedlings taken fi’om the nursery jtiots. I'in- nursoia 
plots are thus eoininon pfopoi-ty. Tins f'o-op» t at ion isear rieil stil: 
further when the seedlings are n ady for transplanting, and it i- 
no Utieomnion "ight tr> soealtnost all the village ploughs at woik 
in one Hebl, In the ease tin' wor k br ing unm-eessarily delayed 
the malgu/.ar is always a[)pr‘aled to by tie* agriiailtuial Assistani^ 
in charge. In villagr-s wherr; tin* malgu/ar ami trnrants wr re wrA 
tr;-do, thr‘V supphe^d their own seerl, ( )t t he area to In* trail- 
planted, the <lr:[iartim'nt has sn]>]»lied ser rl f(»r aai) m*n‘s : wle 
the cultivators arr* using thrur own sr-erl for nrarly l,00(i acres, 
Tlie one great difficulty experir*need in '‘arrying through ti ' 
rather arnhitious se)ir*me of work has hi*r n that of Htipplyi - 
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cnii.petcrita-ricLiitural Assistants to put in c-harge. Owing to the 
paueity ol Assistants, it was round iinpf.ssihle to comply this year 
with all the demands mjide lor assi^tancs* in introducing this new 
ua'thod. In Uic ahstuice (j 1 traim-d men, tlic rlepartment has 
adopted a plan which promise to ho successful in practice. 
IMougliiiien <-xj>oricnced in transplanting hav(* been obtained from 
district, that aiv nioix' advanced in j-lce cultivation. Tliese liave 
bcrii sont out logctlicr w it li a lew ( Tiainar plougliinen Irom 
tin* Kaipur farm, snino bomg attficlnal to demonstration 

•'.■ntit's wln-K tliry \\n[-k imdi-r tlio agiioukural Assistant 
m rliargi'. wliilo otlno'. air emplnyj/d in \illages where they 
Work uinh r tin* dir» rtion «<f th*/ malguzar oi* other I'espcctable 
oiilti\ator at wbov,. iv-tjUrM liny have b.on -.cnl. With the 

a-^iNtanof o| .urh iinn tin' iitalgn/.ar. uf eoitaiii Nillages are 

trail. plantino frmii lNi [n TO :n*rr. tiii. \oar.* and .nute of tln-m 
no I'otaininu iho .-iwin- .if tin- pjougbiiion at tlioir own 
'■"''t. Wiili \or\' o w o\oo|itioii> lliovo nialgiuai's are ineiie 
h'-r. ol tiio lb. trio! Agrieultuial Associations. In man\' 
oa.os il)o>o plonoJmij.j^ ba\<‘ pi‘o\((i nioro ivliablo tliaii sonic 
"1 tiio agnouitmai A..i.iaiil^ \^ho have heen put in clmrgc 
ol this \\ork. d'ln y aio at f ast practical agriculturists 
and bolong to tin- bi .t farming <ontro>. which i> not true of 
many <i|' our A.^lstaii!., A. ploughnioii tliev liave been 

aocusttunod to bard work uinloi' tlio raMior uiieongonial is tiulitioiis 
whicii obaraelori.o ^illago lito m a p'iddy ti'a(*t.and la'addy adapt 
t lioiiisoKa'.s to simiiai oond'tion. wlioii tiansferred to another 
'ii>t rn“t . N ( a s< i tho [{lalimm wine aceii.toined te> the oiuuiorts 
'd town lito and the .ociot\' ot lii> onvh c‘asTe-tollo\vs, liiuls in 

a limid>lo olmmar villago aliiio.t uuhoai*able, ami leaves his work 
to look aftor itsolf on tin* ]U'oto\t <d’ illnos^ 

As |dou<g]imon tbr this kind t>f work an* not available in 
I’ldiat l isgarh itsolf. arrangements liav<‘ hoeii made to train boys 
m Iraiisplanting on lin* Ihiipur Farm. Twelve orphan Itovs 
varying in agt* from 13 to 111. hav(' already completed their 
1 nulling ther»' tliis yoar, ami will be eniphytul in lutune either 
the Missions whieh they belong or hy the Dopartmoiit of 
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Agriuultuiw in iritrotluolug this inethod HUiong cultivators. Xe\t 
year a new hatch will l)c trainvil, aiul moinhvrs ot’ tiu* A'^'icuh 
tural A>soviatii>iiN aiul otliers iutcru>tcil in tlio work will also l)c 
askoil stMid lucu tt.) uudt'rgo this traiiiniL^. 

That this [lieee ot <leinonsti’ation work lias [iroducrtl result ^ 
heyoiul all ex]>eetation. that a groat aiiauuu of work has 
accomplished this year with a very Miiall trained staff, and that 
even the ehauiar cultivators have learnt a nio>t useful lesson 
fromit, is amply [u-oved i^y tile faet that this vear with tivi' 
AssistantxS and twentydour ploughmen e\p<‘rienre<l in trans- 
planting. the Department is transpl.uitlng aiiout l.:;oo , teres 
scattered o\t.-r o'.t \illages. In addition to this th** memlMa's of 
the Agrieultural Associations, to wliom assistance ('ould not hr 
given this year, ha\ e agrerd to ii insplaiit in all ahnut ’J50 aeie^- 

1 he >^ueees> nf tills pirer Work is dm ]ii m. small ineasU}' 

t'* the v.-rv effrrtive ^Upel\ i^jon .A-ivi^-d u\ rl' it hv til- 
Supeiiiitmideiit of the H.lipur farm ; fu in tln-r Ihuvinee. 
the poliey ot the Agricultural Department is t., put t];, 
^Mlperi ntendeiit "t the e\prruUcnta( statlim <4 caeji division 1 !; 
‘■harge nf the ilemonstratiiiii w<.rk nf the s.-unr. This ansun- 
adniu'ahly. wh' fe the Superintendent i> a sound practical mail. 
Die experimental work and deuionst i at i"i; '.vork form [>arts of nm' 
great scheme ; tin- ..nr in.-omplrtr without tin- oth,-i-. If srparate 
Assistants werr made r-spM[i>)lilr for tin- difh r. iit ]»arts of tii.n 
scheme, there* Would lie !»*■.•> rthe|rn<-v and inu'*h k ss work don* 
per man. With om* Superintendent fu* hoth. endtivat.u's arv ma.h 
to frr| rfiat the dem^msf ration fai nis ar* hut off sln"»ts ..f ih* 
experiue'ntal tarm. the ..m- ditferencr heing tliat tlm form*' 
demonstrate> .aily, wliih- th-- latt* r expenim-iits and demoMstrat* - 

Ihe Su[jerinte!idriit iiisprrt^ raeh centre' om-c a im'iith. Tie 
Assistants in charge ..f tin* difh rrnt r-rntres foi wanl weeklvdiain 
to the' De'piity Diree'tor t|ir**iigh tin- Superintendent. The Deputy 
Ih.if.'ctof inspe'(.*ts tlu: ddlei'eMt ee'iitres as often a.s p<»s,ml)le. 

I hin year results show tfnit the opinioii held hy iininy t** 
the fdfe<‘t that thet Clihattisgarhi is to() lazy and uiieiiterprisuig t * 
Hdo[a transplantation, tliat Ids hull<.eks are too weak for if an*: 
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his sifils iui>uit:i})lo, is at least <>j>cMi to douht. Our (•xpei*if3nce oi' 
tht* chaiiiar j)}oui:;hiin‘ii at tile I{ai|Hir farui is tliat they are very 
ouoil workers when ju't>[M‘rly direeteh. though laekiii^^ia Liiitiatlve. 
.rud'^lie^^ from tin* laiLT'^ ntiinleM* of ehaiiiar cultivators wlio have 
(his voar <'omr tVoin lehylihouriii;^^ villagies foj- seedlings, which 
(hey have uj>roo(. d for tlieiiiNcU r> and earih'd away in liearl loads 
fo}’ lour or live mile-., I am r-onviiiced tliat (lie teiin “ lazy is not 
a|)|)li,-aole (m rhem all, in any easr it is the duty of the 
1 ).‘|iai'niieiit tm! onlv lo dennm^ti'ate iinprovenieut.v, 
Imt aNo fu I'fieunraoe. diieet and otherwise assist the less 
♦ “nter|»!'i‘')ii'j^ cult i\ai o!'> (o adojU tlnan. 1 hat ins soil is suitahh* 
for tran-.jilaiitif u". tlnn’t- no -liadow of d«aiht. 

Tliat tie woakii''^' of tho ^mall ( 'liliat t iNgarlii hullock will 
>(and 111 tin' wav "f . \i. n>ivi- eiiltivatioii of any kind is evident : 
>til! thor-‘ar*‘ alr-^adv in ova'v villa’j-* a f'W fairly good huhaloes 
and i.ull.H-k. of Mith.-ioiit Mivii;_:t]i to do all tlie extra work 
r.-(juir*'d for traii^plmtnm '*n a moderate scale f-ven under existiiiL:’ 
cntiltliotiv No\t veal dm 1 )o] >art iin'iit intend- to make tlie 
enndition> -till iimiv faeMiirahj.- for t ran-plant in- hv encouraging 
(he f’ul n x,v( 1 a'- (o mak' a li^htor -peeiallx toi tl)!> woik 

and hy lettni'.^ out hutlaf — oa hire to niltivators at the rate of 
tiiie pair t'"}' '-aeli arf.vi ot jO aei’r> to he tiaii-tnauteU. 

In lii- m-jH'etnm note nil the work wlili'li i- heiiig earried 
nui tin- vear. Mr. Ik IV Standee, i.e,s„ e.i.K., Direetor of Agri 
■■uhure, writer a- to|l-.\\ > 


■ Tin-re ean hn no Tndu dial t ran-plan .atioii lias eome t.) 
>tav in (‘hhatd--aiT, X-arlv the wlnhe of the 3S,0n0 aeres 

unw trail-planted in dll- diM-ioii he. in die zamindans situated 

inthe hill, and jimgle. io tin- -.nidi, east and west. I am to],] 
that a great d^-al of tin- nailed tran-plantation con-i-ts rather 
n( (hminiig hv hand than of trati-plantation jwoper. All eulti 
vator- who have \Mtne-ed i he denioii-l radons have been ilee|dy 
nnpre..e<l hv the great -aviiig of seed and tin* large inerease 
m tlie outturn. The ditlieulti s to he overeonie before the area 
transplanted will expand largely, are tlnme mentioned in Mr. 
Mvs mspeedon note, together witli the seareitv of strong plough 
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cattle ami a funiour started l)v ill-disposed persons, tlint all 
trans[)lanted laiul will he assessed to rent and reVi-nue at a 
sjH'cially rate. The Settlement (Commissioner lias piAnnised 
to take ste])s to contradict this nimoiir. aiiil, as the revemn* of 
the i^reater pai t ef (Chhattis^-arli is alamt to he fixed for ‘Ji) yeai’s. 
it is not likelv to artoet trans[)lanTation after the eurrent Vi ar. 

At pi'eseiit tin* <lemonstration jilots are eontiiied tn n rieahh- 
laud, ami it is vlesiralde not to nror* transplantation at [ii‘esent on 
iinirrie‘ahh‘ land. altlnaiLth it is safely [»raetisrd on laroo an -as in 
tlu‘ Wainoanoa valley, wheia- the rainfall >onie\vhat luohor [rn{r 
Ml-. Clonstoifs, para 1). In that parr of' the eountrv the rie»> 
hands are ^n-iierally lnLrln-r ami the firld> hold muii* water than in 
( dihattisearh, so that ri>k id damaL^e hy di'ouoht m lr>^ W In-n 

oiire Well estaiilished in the irrioalile lamU uf ( 'hhat t isoarh, tie 
I'ractier- will he readily extended to dry areas, d’hei-e is ni> reasim 
to .suppose that the lahour difheulty offers .-my serions ohstaelf. 
Lahour is more plentiful than in the W ainL^aiiura valley, hut tle- 
traiisplanters natui-allv woi-k vervsli>ulv : with jaaetie.* they wi'l 
eoinplete tlieii task.s In one-third oi* oiir-«juarter of the time, and 
eulti vators w ill find that thev havtt ample leisur e for ueediri;^^ the 
IfHisf crop, after- t lan.splarrtat ion is coniiileted. In <-onneetion with 
tlii.s jril't of tie- suhjeet , It rnaV he ineiit jotted t hat alt houoh the e< i-'l 
of Weeding a /eo.o erojj propeilv rs not ]»ss than that of (ratis 
planting riee on a similar- ait-a, tin- ( 'hhattisj^ntrlri very often weeds 
ins ej-op vi-r v pet funetorilv. seeurino no do\d)t a mueli stnalii r 
el-op, i)U! at the ^aiiie time a\oidino e\|H ridituie uhieh he petliap- 
<*annot atlonl without horrowineat a liieh rate of' inti-je-t 1- 
sm-h a inaii the unavoidaljje expendifure on l.ahour ui transplant inu 
|s a serious eoiisifh'ratio}). 

din- want of a .siitHeienf numle i- of struno eattle soem.s to l>-' 
tin- most ini[iortanr ol)stae|e at j>tesent. d’he ( dihatlisuoirin 
l>ullo(-k is tin* snnille-^t and weakest in the Provutre.s, r.aielv ni "0 
than ->6 hioh behind tin* hump am! always in very l)ad eomhtie' 
in July, when tin* heavy work of transplanlafion has to l)e 
tlirou^h. Huftalof-.s ar» used for all heavy work and with th' 
<1/tUi f'l Used now, am indispensiljle to prepire tin- fields for trnii 
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plantutiiiii. It iiiav lir )Ki.ssil,l,. f,,,- the littl.- Inillrjcks t<i pull tlic 
aimll u lnrh will hrti i,-,! i,,xt y.Mi : hut thr really thorough 

<-ultivati(Ui.^ I tliink, lutfrul.H s will 1„. iv-iuiiv,], Tlu,re is new one 
pair Iniltal.M s l',,,- . very 2 S acres of rice lan.l in Raipur District 
nn-linlino tin- /.ainitnlaris ; Inn tl„. proportion of Intlfaloes to rice 
I- niucli small. tlian this in ll,,- ..p, ,, parts ..f tin- Khalsa. It is 
I'ouini in.p...Hl,|.- I,, l.r... ,1 uo-fnl Imtfalo. s in the ..pen country. 
..wine t.. tin- al.M 11,-,. o,„„j oiaziiiL; ai'.-as and tin- ofcat lieat of 

•h.- slia.I.-l,-- plains : .-..no pu. ntiv all tin- l.nlfa|...-s in tl.e ..„.a, 


•h.-sl,a,l.-l, ssplains: .-..no .pn ntly all tin- l.nlfa|...-s in the ..pen 
ID far the or.-ater mnnher conn- fr..n, 
i;.-wali an.l Sanoo,-. .in.l ar.- honolit at fr.,n, Rs. tin f.Rs, .‘.ii a pair, 
.V li-u ar.- Il|■..nyllt tr-nn t!..- zoiiinilaris ..f Kauria and Rindra 
N'awa-jarh. !ii tln-se leiuoie p|a. . s th.-re i^ littl.- .n-lnaii.l f..r p/o. 
an.l tin- .-alv. s o.-t m.,si of i),.. milk. s.. that th.-y are fin.- sti'..n(r 
animals ami s , -11 f.r .h.ui.h- the prie.- f.-t.-l,,.,! l.y ties,- fr..in tln- 
n-.itli. Th.-y at.- .-..iisepm inly l.-smis. , 1 . Transplantation, while 
iitc-PTi-iii- tlif tit iidomI f-]' >. uili x\u‘ cultivator 

\\\[]\ l\iv llD'liU,^ r.D' puirlt-a-ili;; tllfllK ;ui(l W . ■ IIKIV ho|H‘tliat ill a 
tiiiif tlu' t'tliM'it\c il-aii.’iii(! fitr i!iD]T‘a.<'' a> to make it 

wt.ith iht' wliil.'ttr tic m[i.al>ilaii!- ot’ i 1 d‘ id n t licrii FeudaTorio 
t'dlitw tlif I A :ii 1 1 j > 1 1 • Ilf ijicir iifioliIxtuiA 111 ]\r\vah. and send 
'■Tttlt- to fill- • KiDijtui. Mt iiiitmif wt'iiiipt d<i wliat we can hv 
inniio liutlaltM - to III I dy t uhivatm>. a> >ULrot sted Fy tin- 
Hi jiuty Idi't i’loi ti} .V o i‘D u i III 1 1 , l»v t;it‘ 'a\ i loaii'*' aiid |M>ssiblv 
<*.. ijjifi'at I \ f ,D-t till to iijiikt’ >niriMtli t ilt' itiuyh path ol'pntoivsv 

's^idfi' rliftfft tij (Itf ct-i!-rr\ a! i\ ,- ( 'lian ismai'yi nil jn* hcoins (u 
'IV ■ 1'. vcfUii >r w it lit lilt j a ojiipt iiio. 

1 liis ID i! r nia V (it t iid_;!\ rihl w it 1 1 1 1 d ^t .at cud i it t hat it' a n<a - 
iD il crop i> Trapi'd f ln> \D .ii\ t I d' addithaia! pri»fit.'^ pul into tin* 
h'"'kots nj’ culli\ai-'r^ hy iiio lahnur-' ct' Mr. (dnustnii. Mr. 
Fuahkall l*n\\ar and 1 Id ir a‘->pt ant will C(>ii>idci’ahlv cxci'cd tbo 


"F of the anim ll lAjH iidituii oil tic ir >alai'irs and the cost ot 
' X jHU’iimaitnl farm at Lal^aiidili. 

TraiisplantiiiL: ''It^'idd In futiirr extend very rajmlly in (dihat 
.’uh, ifthe Auri'ii'nltural |)epa«tmenl continues to work on tlie 
1'^ ^D'lit lines, or t!ie •‘norni^'ip L^aiti which its inirodiu'tion will 
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mean to the tarmin;^ eomniunity ot‘ this division, it is imi>ossibli- 
to form anvthin^^ like an adet[uate estimate. It shoiihl l)e pnssibli* 
witliin the !iex.t tweiity years to raise the standard of eultiva 
tion to that ;dready attained in Halaoliat. For Chhattis;4;arb 
that would mean acres ot transplanted ri(’e or an 

increase n\' acrt's. which would increaso tlie profits uj 

the fai'iniiii^ Cintiinunlt V <4 this division by noarly four rrorev 
of i-u|»*cs annually. 




PfiATB XL.V1II 






HICK (M I/rf\’ATlO\ I\ LdWKH Hl H.NrA. 

Hv A M('KKl(iiA!.. m a., nsr., 

fhr^rh.r >.l .(yrrOj/Z-z/v, flurma. 

'I'HK <-iiltivaTiuii (.frir.. in ]h\n\r,i ha- tor lon^r l.neji tlm most 
itn{MTtAiit it. in lit tli.‘ a-rit'ultuiv of tliar rouiitrv, Admir- 
.hly adajiToil hoth a- -oil aii.l climate Co)* tlie production 

- »t till- t’cia al. Hui ina i- To day tic- main .^ino provinop uf 

tho Ka-t. K.i! tin Vrai . iidiii- W^Oi) 7 tile o\p,,rts of cargo 
Her Iron, Haiigooii aiitoniiifd io ai.our '2\ miliinn tons, most of 
!t ht'ino ^iiipj‘*'d |o til*' Strait-, Japan. India, and Kuropc. 

Tim aroa niidm paddy, i-. niojv. a cr. rapirlly increasing. 
La-t \a ar -Inavr ,! a total im i-i-a-' of somr iMiOi' aciar-. \^■}lile the 
ihciea-o toi tho lii-l fi\o \a ar-, dm to the liooni ill t^ie rice trad** 
and tin- «ompir it ion ainong tin \.mou< me, tirins ofthe countiAn 
mav he -ci-n tVoin tin to]!o\^nnL: !ahh‘ : 

tn* ti,.. \ . I ,nt liat-r la'liiv 

trniiK, 

; * ... 

■■ ' .. 

n«o, 

.■♦.o n.;iofr:t3[ 

i'*--: .K'yA^A^l\ 

n.-f, 'm^sncn 

,'t(> ... TbTi 

I'll IS -how - ail 11 lefe a-i ■ ot m 'ar i \‘ i) per een t . in t hese si x vears. 
It nia\- hr of lllteri -t to ri-ader- of' the ./.e/ ar;/ to know some 
diino ofth mdition- ol' -oil, climate and eiiltivation under 

'luefi this iiiijMtrtant erop is prodiieed 

Aj^ri(Milt urallw Hnnna may he di\i(hal into i zones ; (o) tin* 
'Ct/.<me tdA^per Hnnmn die dry or arid zone of Upper 
Hurinft. (e| a middle <»r ecntral zone and ((/) the Helta zone, 
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eiubraoiuu' the ilelta ot‘ thu IrrawjuMy Kivor anil alsn AinluM\st 
ami Tavov in the South. 

In tlie ilry zone luul ou jiarts of the I'enti'al zone, paddy is 
either i^rown under irrii^ation o!“ dry land varieties are sown, 
but in the Delta zone the natural raiiilall is usually nmn* than 
sutbeient to produce ^eod crops, and on this area the hulk of the 
rice crop of Bunna is orown. It is witli eiihivation \uider the 
latter conditions that tlie present article is concerned. 

Tlie normal raint’all ot’ thr^ principal delta districts from Ut 
April to 3iHh Xo\ ember —the period duriiiy; wliieh the padily crop 
is grown -is given in the follnwing table. 


1).« ric 

N’ Tiii , ; K litif 1 

l-i .^{ n ; :>I 

Akyah 

1 'Jl > 

Ha>sciM 

WA-r, 

WakeuiA 

'Cr.Vs 

r>a|X)ii 


nanj;o‘*n 

‘.n 

Peiiu 


Nyaim^Iebin 

i 

Thaton 

■jnme 

.Anihei'*f 

‘.VI -^3 

Tavijy 



Ir will l)e seen from tin* tabh- tliat tie* ih-maiid of tht‘ 
>^mi-agLiatie nee plant fur moistur*- is amply met in all ihe^e 

distriets. 

Tile sells on whieh tin* |■ultlvatioM tak* ^ plae** eon.sist.s ot 
what IS geoh>gie;dlv termed rrrmf t/lh/ n >i nt. .Xgl'ielllt urallv 
they may be deseribed as in gi-neral eensi^ting of a >titr<*lay <01*1- 
lying a still stifl’er elay .>ubsnil. On drying in the hot weatln r 
they become generally \ery light m etT'ur, eraek readily, mal 
assume a degme of hardness whieli praetieaily j»re<‘Iu<lcs eidtiva 
tioM at that i^eason ef the year. 

A remarkable fart in connection with the snil> is tin* manner 
in which they ajipear to retain their fertdity under sucecssivi- 
crops of paddy and with little or manure. Several sources of 
natural manurial supply, however, are evident ; a considerable 
amount of grain is leftHtmually on the .miil due t<i “Hhnkiiig’ in 
the over-ripe ears ; the stubble is left very long at reaping and is 
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hunicil <,!• ill thi’ ni'xt yoar ; near the villages a 

eonsi.leral.lr aiiiumil of II, anuria! matter must he washed down 
from the houses ami rattle sli.als duriiio the first showers of the 
moiisonii, ami theri’ is in addition lie- possihility of small amounts 
ot iiitiogrii eiiterino hy way of lieguminous weeds, or hy washing 
tV'tiii tli<‘ atiii<>s|iln*r,‘, 

I lir-sf li- can liaidly (dXju.'Oted tn make up 

ter tin* >u>taiii*'(| ky a yt :n]\' \ icM uf :iii oy 40 Itushels or 
ni'M’c ot‘ p.-i .-n’l'-. ami tic jirokaliility that tliose 

pahtiy lainU'tt tin* Irrawmldy 1 )fit n wliifh art* cropped year after 
y.-ar without iiiamii>' <a an\- kind ainl withoiu tlm practice i>f 

[ ttratioio. ar»' Imi 'jratlirdK'. uinf i oni i)<^r j(,ji Tills 

tact t'» h" r''ah/'-d hy tin- Ihiniiaii i-idtuat oi*, who p]sd'c]‘s 

iit'W land -iluat'‘d low fin'UL:!) t- -♦•cui'- an I'lhcii-iit water su]>p]y 
-.?■ land ad|a‘*<*iit t'* villa-_;r^ w lin-li ha^ ht t n inanui't'd iiatiii'aHv In 
tin* iitanin'r ahtom df'i')'|hf([. t In \\\,‘ wlnih- rlit-in.* is oo(m 1 rcast.Jii 
n, vupp"'-* that tiitiii'*' iii\ »'t mil ipn tin* In\ pcriincntal Fai'ius 
■A Hi p| o\-c tin* ilt’lta paddv -<'iU tn h.- (pin.' I'cspniisivc ti> 

inanui'i'd ‘I't-atnn'nt a-* in 'j'- in-ral a]'»h 

Ail li- lil> ar** Itntnh <!, tin- hiiinU h< m- a> a ot*ncral rule 

I’lMiUt a t*">t hi'^di am! a xaid in t'!--adt]i Tin* projH.'r cain* t>i' thc 

!,nmF m "in* •»!' tic- nn'^t imnorlant ci.nccriw t<> tin* ]>atltly 

■ •ujlixal'm. A'- 1 Ic »ii ii m ht-mn -ntT'iH'd hy tin- Hl’st 

>ln»wci‘>i mI' tin- nnm'->-Mi, hr. ic|n-> in ih*- inimF arc cai'chdly 
1 --paired prmr tM . lilt i\ -ti i- m, ami a! him -'aim- liiiic their height 
m inci‘--a-.-tl hv adtiiny --nl IV-mh tim adjac, ni jicldv. 'fin* disp^sl- 
hmn ptl'a ti'-ld <t)'i.-n niik-> i w-Mnlmrul dilfcrciu-c iii the time at 
which culfixati'tn hcc. aii'-'' ptf'''i!ili'. It i> tpiite a (‘oiiniion 
tt. ,x.a* adjacent ti- on fin of whicli cultivation is in 
pr<ifir>*s. whil>' on tin ollmr imihinc: can he d.Mic nwino to want 
'•I water dm- ti> the liiu'h 

The an-a of tin- tidd- xaiic*- tVoin very small {Huts of .ine- 
•‘nahth or one tenth of an aen- .» le- np le fields ol' an aero or an 
•lerc and a half. 

A., a ouiieral nilt . if tin' land m low and level, tlie area is 

larger. 
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Cultivation bei^ins as soon as thf tiist showers ot the mon- 
soon have sottened the land suttieiently to admit of |)louoliiii^. 
This is usually about the last week of May or tlu' tirst week ot 
June 

In all oood soils, when the rainfall is sutiieient. rarly and 
Hbimdant. trans[)lantin^ is resoi't»‘d to. Hut wlnm iho rain 
comes too late, (jr the cultivator is at a loss to obtain lalumr 
in time, the seetl is smi[dv broatlea>t*'d i)y haiul. I In* [human i> 
perfeotlv aware of tho supt rior merits ot the nan>|)lantino 
system, whicli is |)rav‘tically univt r>al in the I )oha ai'oa>. 

Idle first tiehl cultivated is tin* nurst-rv. l> mo>t eaiv 

tlillv ehoseii and is oi-iieraliy llio bi->t ti«*ld by tin- 

cultivator. bemo oue 111 whieh an eai ly and abundant 
water i> oot. After the ijund*- ba\*- br-m i-ar* tnlly it paiiod. tin' 

nurserv. if it eontain> suttiei^/nt wator to l einler the soil voft. i> 

plou^di-d with the ( Plato X L V 11 1 ). Tlii> i- tin- ihiriin — 
harrow, and consists ot a lo^ ot Wood in winch ai*' inst iled a 
VarVlIlLT number ot Winnh-li t«-»-tb h^'r paddy eultlVatl<iM on tin 
delta tbe^'in: with >i\ t^-^-tb i> Lr^'tn'riilly toiiiid nn'^t »’• 'iiNo-nn iit . 

Witlt tlii'> im[)h*m^ait tin' 'Oil i-. 'j-om* o\-»n -six o)- tine'> nntu 

it is of the eon^i>tfaie\’ -.t fiin* ^"tt mnd. .and 'at thi> mud tin- 
paddy s-‘ed is broadea.^r*‘d at tlir- iat<‘'-f about ono (■» -air ami t 
half l)askets or nnur* ]u-v am r. 

Tin* ^ifaeticr ot 'proutim^ >rcd botofr ■»ow'in^ Is oi‘e;vsn>nall\ 
resorted to. d li-' s»*rd i> <oak- d toe a day and a nii^du in watrt 
and IS tle*n plaerd ont-'idr Pn' eidt i\ ator -n liou>.f on a Ifamb-*" 
pUitforin and er\ ered with plantain h a\a->. I inlrr t'he^r eon 
diti-ms the srrfi orriiiinafrs. and '^o'ow rii m tin* tjpdd i> rxprdiied. 
But the pra(;tice is open t-« ob]r<*tion ow ini^ to tin* damai^o- dole- t-- 
the vouno slcots m lland!lll;^^ and i> ordv rr^oitrd t'» when tin 
nursery is in a tnore or less tin,-.afi>fartorv state owino to want rf 
water. 

Shonlti the soil be -uioinally to<i .-stiff to Use tin* fu/t, it irets 
a ploughiiiit ith the Ilfmv Ihirnie-o plotiLfb (Plate X IJ X ). ihi- 
iinplernent resenil>!es mon; or b;ss tin* usual type <j 1’ pritniti\' 
Eaaterij [dough consisting e.s.-jjmiially of a wmoden soh’ w ith in>J 
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>har<‘, a fiatullc. ami a polo for attachiuont to the yoke of the 
liulkH-ks. Its uso is iiior<^ <‘(>111111011 on the dry lands of Upper 
IhiMiia than in tin* pad<!y oultivation of tlie iJelta, where it is only 
usimI win-n ahsnlin* lv tna-f.-svai v. 

Ikitii th**s>' iiuphnioMits -tho/on and the Ilti ' — cultiyate to 
a ([♦‘jith I >t Dfily snint' iiiflo s Ih-Iow tlie surface. It is often 
.iri^inal tiiat lln* <h lta sdiU n| Ihinna aie so shallow that deep- 
wurkiiii; iiNph'iin iits ijiimIhi'c haiinl'nl etler’ts. hut tlie shallowness 
must h>* dm* in ;^o’*'at iiH'a>uro to tlo' (‘ontiniial slndlow cultivation 
with iiiipli im nt>. ro>niniiy in tin- tomiation of a kind ot 

■' jian at id*'ptli nf 4 > iir so l)*‘]ow the surface. It 

'lo'uld hf rL'inarlo d that niaimi**. wlioii 1^ is u<cd. is applied to 
tin* iiur-M'iy It convict > (»t' rlthor cow-duny or paildy husk, 

and t h*''-*- ai'.- appli.-(i 111 viiialt (jiiaiititi^'S ahout a n]'>iith before 
oiihivalioi! roniiii.Mio.- and -ni'x ijiC’iitly jilouylird in. Tlie usual 
!at>* ot' apphratii'ii is aixiui ti\o (.]■ >i\ cailload^ per acre. The 
• juaiitity iii i-atth niaiiiir<' aNaihihlf liinitt'd. as Jlui'inans do 
ii«'t kofp niitk oailh'. hut <ail\' a- a rulo a pail' <*r two paii’s of 
wtii'kitio 1 ullooks 'T iaitVahn tic maiiurr ]>rodur(al hy whicli is, 
as a L,0‘n' ]al laih-. hadiv rnllrcrfii and pro>t;i’\aMl 

Wild.- tin' \ plants aia yiowiny in the nursery, the 

<‘ultivator turn- lii> aii-nta !! t-' hi- 'Uher hehU. Uy this 
Mrm* tin- m‘'ii>iHin ha- tairU' .-ol ni. and tins pi’odnces as 
a <‘oiis*'t ju<-not a rank '_;r'"ivlh ''t ‘'ii ^In* tudds winch lie liils 

-fill cidlivato, d'''-'-! d"wii tli- yia— Hunnos^.* ndtivators use 
an iinph nionl oalh d tic >< //</,, Plato L', it consists <d a MUind 
poh- ut hard lomjii worn! ahniii 'J.\ niclios in diaiiu'tci. U' this 
arc athxod I raiisvi r-olv a -orn s nt \ oiy -liarp stctd hlades. The 
‘lids of the polo work in " Imdio- ' in two wo(alcn si<]o pirns, and 
■ iio i»la(ii\s, ulicM the nmcliiiio i*- drayoed i>y tin* ladlocks, ie\ol\o 
and cut down the i^ra-N. 

Thr nia.'hnir i> HI ivality .1 MUipl.' tann .iflawn mower and 
- a vet'v |iii|iiilar ini]ilrini'iit aiin'iiLT pail'l} i“ull n iltoi Iti'llst.we 
■■li.'Ve, .latrs l.ark only -.,11. i',. vars. Tlir 'inia. i-^ahmU 

Wlnm tin’ -ras.. lia> i"'. h y"' rid >*l' >'y tli'.' the lim is 

an'd to -01 the Mill into .int il'C nmniitimi ''m thr transplants. 
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These are generally taken out of the nursery about a inontli 
after sowinir, ainl are then about a toot or a foot ami a half high. 
If the nurserv stul i> u^t gooJ, hu\vi‘VtM‘, it may lu' n<‘e<‘ssar\ tn 
'*'ive them 40 vlav^ *m“ la/toia* tlu‘\' taiii hi' ti<aiis|>h\ut»Ml, 

Transplanting, which is gcnrrally »lnm‘ by wumcn, i‘> pci 
termed a> follows ;--The plants in the mii >.ay -arc nuU.d up ami 
put in humlh'sof about i.iHMioj- m<av, 'rhc>r- ;oc cariiod to tin- 

Hclils an«l intc tin' gmund in clump'- I't throe or I'Mir 

together ;\iut at di-taucr- o| about 'U s indn*- a]»art. 'rraii> 
planting i> in s-enc eases dom by im an- "t a bamboo -,tiek uhien 
is used t'> thi'ust the trail-plant- into the ground. I he pr.actier 
groatlv e\pt>dite> tin- work and at the -aine time iehe\. - it ot it- 
drudgerv. as contmu.al stooping i- reiideit-d unneer--aiy. lo eem 
experiment- in Heiigal -e^-m t" pi‘*»^e that ou»' plant pei liol.'gi\e- 
as gend re-ult- a-four or live, and it will bo intoir-ting toili-eover 
whether the same In »!d- und- r I hit im se ts nidit lon-. A- a giuiei a! 
1 ‘ule. a paddv nur-erv in Lower Hurma i- ii ekoic il to plant out 

tnun eight te toll tim'e> it- own ar»-a ll "im plant p’-r led- give- 

a- go.al re>tdts a- three o] t'«»nr. it i- evident that a eon-ider.abb 

-aving “t sood might bo oth otoil 

In I pj>cr Ihiiina the work ‘0 ttaii-planting i- pei'torineil b\ 
woiiKti, sninetinies plant in time tti tin- inn-i<' nl a Hmtne-. 

han<^i whieli -tat|i)nod lUi the ohgo of the field. I be etfw‘a'’\ o| 


this I lira hod is somewhat (ioiditfid. a- thoeai'e tak'U m transplant 
ing and tlie >peed at which it is aceomphsln d arc mU .aLwi\ » 
(Commensurate. The praetieo i- an inteiv-ting sursnai <4 pa-t 
customs and is tpnto (‘omniendahle from the p^mit o( \ie\\ o! 
the waji'ker-. Tran-[>lanr mg paibly i- laborious and dirty uoik. 
and the m-ed of sueb a .-timulu- is perhaps exeusahio, I In- I ,o\\ ei 
Burrnan. Iinwever, has so tar discarded the (aistoms ef fus lop 


fatlnu'.s as to eon-iher this aid to rlie work unm’cess.ary 

From the time that th*‘ paddy is trnnsj)!anted up to ,ah<»ut 
fortnight or three weeks hefue it Is rea|)ed. the tields an 
suhinepged under several inehes <4 water. I his water, ln»we\e! 
mu.st be got e4V )ust when tiie grain is rijienmg, otherwisr* tb 
proper degree of hardne-.-, ! not obtained It i- -(unet inn > ditlieu 
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to get rid of the surplus water in time, but as a general rule it 
ran be run off into thi? marginal ditches, or it dries up evapora- 
tion in time to leave the* Held perfectly dry at harvest time. 

Harv<‘sting takes j>lac(‘ from the middle of November on- 
wards. but December and tlaiiuary are the important harvest 
month>. \ cry ‘‘arly glutinous varietv known as Kottkyin 

IS cut about tie* end o(* St*]>t*'ini)or or beginning of October. 

[hU'or*‘ li:ii‘\o>ting and wlcm the paddy is fully ready for 
rea[)nig. m«'!i go through th*- fl«‘ldsand *' tVdl " the standing cro]> 
tiat to (In* gi'ound w ith large bamboo poles. As all cutting is 
<lont‘ b\- nn‘:ni> ot' a siekh*. tins falling m one direntioii eonsider- 
ablv fai*ililat*‘S tin* wnik of i-caping. ddie cut crop is bound into 
>ln‘avi‘.s wlii<*h ar** b'ft dr\' <>11 the ti»*ld foi' a few days before 
being take'll To tin- tlna-sbing tlonr, d'lio slicaves are sometimes 
plani'il Mil tin* bunds. ,1 pi«‘<‘aution against a late shower »it rain. 
Winn I rain does fall. m> it dl<l last year, in l)ecenil)ei\ considerable 
damago ni iv b** (Imn* to tin* nut crop. Tile Imnds retain practi- 
calh' all that talU. and tin gi'ani. >onrned l>y tlie moisture and 
-ub.'.rijin'iit i V subirrti-d to tlc' sun of Lo\vr*r Ibirnia, sprouts and 
i^ n*tnh*!'od u^Mb'Sv. 

'■ StMfskiiig " is <iee;isiMn;tii\' rc'-oi-tMtl tn. but 1> not a geinTal 


praet ico 

din* gram is tli rosin’d and w 11 mo wed 111 tin* usual way by 
iMilbn-ks an.l bv band, d'hrosinng ma- iilnes and winnowers are 
unknown, but ii i'* pMvv.iblr that d tin'll etinnciux weie oiut 
roali/»'d. many ot tin* larg<'!’ eultpators would a<]opt them. 

A drawl>ark t-Mln- u- of tlmsr. as also to tin* manuring of 
tin* l.-unl. is that culiivatMi> live grtierally in villages often at 
CMUsidorablM di>iatna- from tln'ir holdings. Such a thing as ac- 
tual living on tin holding, is rare, and transport is often a serums 


iti'in m tin* l>ill of costs. 

Witln-.'-anl In I lu- van.'! i.’x of irndfly used, nothin^ deHnito 


i.s as yet known, 
of 1 a'wer Hurina 


Tla' Hiiriiiese elaiiii to have aheiit !'J 0 varieties 
Kiddies, luit it is douhtful if these are all ditVer- 


.•lit tyi>es. N’arieti.'s aiv elassilied ivith respoet to time taken in 
dlio to niatnniv, Karly ripeninn varieties are known as 
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kaukijifi paddies, inediuin ripening varieties as Kn^fklat, and the 
latest as Kaubfiji [mldies. There is about ten days’ < lift ere nee 
ora fortiiight’s difference between each «d* tlie tluee kiinls, so that 
Kankififi varieties mature about a month sooner than Ibufkijifi. 
The greatest ilemand at present by tlie large rict^ mills is tor the 
varieties known as ami Ayo ('h^aik, wlule other \anetie.^ 

Hnd favour among the small nativt* mills or for t^atin^ j)ur ptoses 
by the Burinan^ them^el ve>. (Plates P! \ Lll.i 

8ale> of grain take [>laee at the threshing tl<ior>, where the 
brokei's buy from the eultiNateirs and la^-scH to the large rice 
mdls, or oeeasioiially the large nee milK may '‘••nd their oun 
broke In. The price during reecnt years ha> been high. Last yeai’ 
!is inueh as Hs. for loo basketN (U galhun eapaeityl having 

been given in Kaiigoon. 'I'lm eiiiuvator ol‘eoii!>e gtU> iniieli lf‘s>, 
as the lu'oker s eoiiinii^Ninn lia> to enno* dUt **1 tloN, and probai»ly 
from K>. sO to K>. 1 no p.-r Imi haNkeis a fan a\‘ rage priee 
foi- a eiiltivator to gr«t. In .-selling paddv in the di>tiiet.N there i.s 
no Weight stamlanl. lau m Kangi>on a ."tandanl "1 VI [M>nnd> to 
the 1> galloiiN hiisket lia- t)r'« n adopted, nu that >ale> there are 
virtually hy weiglit, 

I he Cost ot ruiti vat mn [>t‘i aeje i> hat di then It l< • 

asctn'taiii a> tile eultivator ha> imr a> a geiieial rule, a gnoil 
idea ot what an aei- i>, and im f'-liabb* *‘\perimeutal i*M*ords 
are a\ ailahle. lie* toildwmg profit and hi'-s --In et, h«>uevrr. v\ill 
eonvey an apjn'oximare nlea id’ jirotit (ti*r aere 

O'-'t ..f ...Ail...' '! -»-r,! ... iu. 4-''-'' 

O ittisp:-' )tt M, J ... n n 

r-apiii..; ^ . 

{ '■fit i; n 1 1 

iotni '1 IN, iM M l ) 

If the land yields 10 i^asket.N. and this i-. sohl (o }{r 1 per 

basket, the net profit j)er a<Te is Hs. I'J. 

As the yiebl. }io\ve\er. valie"^ verv mueh. a> aUo the pric* 
from year to year, the net profit somewhat mieertam. hut on 
wid ^ average Hs. go to g.) may l)e taken fairlv representative 
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Holdings \ jiry inuuh in size Hrul niuy eitlier be the property 
ot the culti\iit(n ni reiiteil ])y liirn. A e^niimori sized holding 

runs from I.) up tu 30 aert's, but in souie parts of the delta 

\vt‘ gt^t holdings ot l\\n and lliree hundred acres in extent. 

\VeIl-tu-d(j ladders do nor tlieiiisch es work on the land and 
invariably employ hired labour. Natives of India and emigrants 
from IJpjau- Hurma supply whal is retjuired in that respect. 
.Migratiori triun I pp«*i' t'» [jower ilurina is greate.st at the reajniKJ'' 

riiie‘s. the et.-rtainty of’ the paddy crop in thr* delta tlius foririim/ 

a kind of guarantt'c against want to rp])er Hurinaiis whose crops 
ii’c veT-y often at tin* int-ivy "fan iiisulheieiit raiiitall. 

A striking laet in lie- ecoii'niiy <d' ^ower Huiina is the 
;tm"Uiit "f indt*ht»Mliie>> aiimiig pa<ldy eiiltivatots. Altiiougli the 
ri"“ crop rni'cly faiU. cxci-pr undi-r ripiiditons of“ ti""diiig or late 
and eartde» <‘ulr i \ at inii. still imieh oftlip* [taddy laiel is nn)rtgaged 
h I t he tin MleV h lldel >■ A leltc\*r 111 til*' liiaxilll of them. 

tin* Lower Ihirmaii tVcoly "pdids ills pathiy pi’otits in pu'f'S 
MMUsiea! festivals', in huihling pagt'da-. aial in varimis religip'Us 
"fferiiigs, A> a itsult the. Ar/yv is abroad in the land. 

T" “'ll in U[e It inav be sanl tliat on the wh"hc cultivation in 
L.ove-r Hurma is careful and g"otl. aee<miing t" the lights of tlie 
|MH*ph‘, It- weak p"int- ai" want of care in conserving and 
appK'ing manui* . d"" tin* ah’^eni’t^ (i| giKfd methods of clean- 
ing, grading, and ^*].eimg with a vu'W to improve the type. 

1 ii»' latli‘ 1 ' dcf.'i-t i--. !n»u»'Ver, cniiinon to all Kastern agrieulture 
,\hieli (h-e^ imt, a> is tin- ease in Europe, po.^scssthe advantage 
"f having pndV^ional seed exjuuts who make it tlieir luisincss to 
put tui the mark' I "idy the hr>t sainp!e>. 



THE (,’ri;rn'AT10N ok tapioca IX rUAVANrOKK. 

I!v T I’nNN AMl'.ALAM PII.I.AV, 

A ) iC I'lUif'tnroi’ 

T^t; n);iiiih<it, (’iissava, oV tapmca plant ( }hnoh>>f ^ 

belongs to tlu* Enphorhtfi triln/, and is closely rclattal to the ccaia 
rubber ( M<ihjht‘f ffla:n>rii ) wrW known to cv»-ry planter, it 
i> now verv comnionlv j^rown in d'l’avancore. bcino thr >ouri“o dI 
tile ta[)ioca meal, which constitutes an important article of foml 
of the people of that State. 

It is not itnli^omoU" t" India, hnt appears to have hem 
introduced frmn tht‘ tropical parts ot South Ann-rica. li 
Travaiicore, its introduction wa> due to H. H. the late Maharaja, 
wlio took ;^U'eat intere>t m the weltaie <»f his .sul)iect>. Hy the 
introdm-tion of tliis food plant, the taroe (lopulatlon of Travancoie 
has lieen to a larLTc extent placed hryond the reaeh of tlic famine 
condition> whieh pis;vail in other |>art> of India 

There are about la \arietn'> r)f the plant enltivated m 
Travancon*. There is, however, a o^-urral >iniilai‘ity hetween 
them. The vi^o>ur of ^u'owth depends chiefly u[M»n the fertility 
of tlir‘ soil. The leaves aia; ovnerally dioitatpx exeept in one ca>ie. 
when thev arr* tii;.^itate partite, resmiihlin^^^yn/^yn (( \in}inhh< .-a/ira } 

( diietly for tliis rc‘a-oii, this variety is know n a> ( ianja Ta[)io<-a. 
The tuber> of this \arietv mature in six months, I’he periotl 
required for other kinds usually ranges from ei^dit to twelve 
months. 

The twa) main varieties an* one .swei:t ami one hitter. Tin' 
latter contains a poisonous ♦•huiient. whieh ean be oof rid of by 
roastin)^ or l)oiliricf, the water beino p<nu'ed away two or tliree time- 
in tbc latter ease. 
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Tapioca will grow in almost any kind of soil provided the 
rliiifatic conditions arc not too ri<j:id. 1 Inivc known it flourish up to 
an altitud*' ol ‘J.ooo trot. In fact, J believe, tliat It thrives better 
in I ravan<*ore on ordinary or inferior soil, with a little manure 
til an >u[)('i’ior I'ed land, \\ hrrrit needs constant watering. It is 
liaMr, lio\vt^\ ri‘, to giratly r\lia\ist the soil and render it unfit 
tor cult i\ at iii'_; thr >;nni‘ oi- otln r crops unless heavily manured. 

Alh r xdfct 1 iiLi tin- land, it slnmld Ik- well ploughed. The 
•>oil stdrrt'-d in Ti as anroir is iisiially of a poroUs character, wliere 
\\at< r raiinot >tagnat*‘. Tin- in-vt pi'o(-cs> is tin- f'onnatiuli of 
ndge>. tlu'rc fret apai't. ri’<d ialtly, howevrr. pits ‘j' X lI' X T deep, 
ill?-.-*- f.-*-t apait. ar*‘ pi*‘f*-ral >l*‘. dlie pits shoiihl he tilled witli 
drii-*l lea\* s. \vhlrli "lioiild h*- liuriit. as a piecaiition against white 
ants, ainl a-' a ''inall in-'lalnn-ii? of inaniii'e Aslies and other 
inMmir**> "ItoiiM hr i??i\* il with rh*- soil. Asln-s a?v. liowever, 
pr*- •■i??in*‘iitl\ titti-d to de\*>lop tin- tuhors and ward otf tlieir 
in^'-«-t *‘11*1111* ^. \\ !o*'l? ai'r nnnn-i<nis., 

\\ tin- ]ut svst* nt i> a*lopted. the ]Hts should ht- so tilled 

up witli lo*.> -suil a^ t*i rai-'e tin- eriitre «it * a(-h to a height ot 
s.‘\i-n of' *-lglit Ineln - alno.- th*- or*linary soil i*>vef. The raised 
portion >1 * arh inoiiinl -'Inajld ha\'e a *lia!n* tei' ot ahout one to*)t. 
li, an a*-n* thr-?'-- will In- ahout i.5(M) matnuis. In the case 

rnlg.-s. tin- planting shouM in' at a disiaiiee of tltree ft?et 

'Papiora pf-opagaird l.y ineaiis of euttings from its stem. 
.•a«di *Mitting having’ at Irast three nodrs. W lien tlie tiihers are 
•gath**n *i, ihr st^>nis ar-' p?-*-'''‘rv«’*l tor cuttmgs. Tlicse cuttings 
aiv plant*-d in a >ligditly slanting jhisition. (are should be 
tak*-n not to plant tlnaii too .j. rplv in tli*' grouml. N<‘t more than 
ihn-*- 110*1.-. slnmhl !>*■ umf-rgr* mud, Tim cuttings .should he 
put in wln n tin- grouml is .lamp. *>r wlnm ram is dn/zhug- ^ There 
is II. . Ii\.-*1 film- for planting in Travanore. The crop is culti- 
vatial throughout tin' v*'ar. with tin' .'M’cption ot the dry months. 
Dcccuihm to lA'hruary In a w.'.-k *u’ ten days after planting, the 
.■nttingsl>cgin r**spnmt, ami tlm healthy sprigsean he distinguish- 
. (1 fnun tin- uiiln'althy. ITumci-ssary sprigs should he removed. 
Tim soil sinmi.l In' slightly stirv.ai and weeds renmved occasionally. 
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[n order todeotde the time ot“ harvest, the tiihers of a hfw plants 
should hf' examined. If they appear to he mature, the er(»p 
should be thio u[». After tlm tui>ers are i^nithered, the stems 
should l*e tied in small bundles and [daerd on the eround with 
the root end below, so th:it the (‘apaeity foi- i^n-rmination may l)r 
retained. 

Tlie tuher> will nut keep Ioult m their raw >tate. Within 
a week at most, tliev should he eiilier >un drn-d or hoilod. It 
required for immediate eon^mnption thoy aro UNiialiv hoib-fl. 
either alone oi' witli tain o iml hsivt^s, tlie uator iuhno pourod od 
two or three timt‘>. 'fhe luhm- k also froipn ntly irdm-isl to 
[lowdt-r, waslesj m eh-an water fiad a do/rii tinir>. pit‘>>od in a 
rl()th and then drieil in the >un, att(‘r wliieh tin- tloiir will keop 
a eoU^lde'rahle pei iod. 

W hen requiretl tni >tora^o- i<] rxport, ii i-' u.-'iially eut mt" 
>li 4 *e> and ^nil-dried att»‘r the tliii’k outer "kin ha." tie»>n remo\» d 
It IS Sonietine'S al"i ► 1 io| I r< I lM-fi‘I'e iM'lliOi'iit ;iliil >1111 dtU'd. 

d’he e^vt of eulti\ation pn- aer»* and value o| yii-hl will 
doubtless ije Ilf interest I am here sp^aknioot (’ult i^'at loii undei 
ordinmy circum.^tanee". Mv estimate f.-r |)reparino the land, 
tnaniirino, p]antiii;o tin- w ordin^.^ intrreulturr and liar\est 

in^ is Rs 1 :>u per aere 

Tfte of' rhr rr'fjt. Kaeh [tlant may yield on an a\t*raee 

‘J4 dj>. of ltd'er>. Ria'.'UmiiiLr f hat l.onO are f-.tal>li"he»l per aen . 
the gr<iss outturn mi:.fht iid.ouo ili", per aere. the value mI 
which wamld he verv <“oii-!iierahle. At |»re"ent. tlnae Ijas been 
a fsaisiiierahle fall in th*- pnee df lapjorain Iravaiieore. but 
after making ample all"Wanee tor thi>, ami alter aliowino lot 
interest <in ea[)itHl hml out toaerjune the land, tln ie is no douhi 
that a laroe proHt can he seeureil. 

It .seems a opeat [atv that julvanta^o* wa.'^ not taken fd the 
large stores of Ta[)ioea m Travaneore for thenee<ls of the famim- 
stricken in North fmlia. I tinderstaml that something has l»e* n 
done recently in introflneing Tapioea from d ravam’"re in tin 
tarnine districts of Xoithein Itidin, lo* tin Salvation Artn\ 
There i.s also a small trade in Tapi<H-a lloin with t treat Hritan» 





ThK Mk^hKANUI'M mas hkk.v issukm Hr Pkofe.ssok 

KoliKHT WVWA-AI K. PkoKK-SoK iiK A<i HIl CLTC K K AND RuKAL 
IV.DNOMY, KiHSr.l'KDH I NlVKKSlTY. M (MiHD'amluiij ckaliM;:^ witli 
a .'ScIlt'iM*' Iv^taMl^lifiiria »»( an In' InsttfutK^ of 


1, 'Tmk tu!i<iann‘nt.ii uhjri't nf the pr<»|)Dsed Driranisatioii is 
|,timarily f" ilrvi'l^ji tli*' nt tlir CoDiMDMiwealths of' 

(fi'catt*!' lirilaiii and Anitama. Kut ulliiiiatrly extend t»7 all 
e'lUntrD'*' .and all 'Mctneiv n| tli^* human laire hy the 


.Mjiiservatinti ot' ih-' World'' natural ri snuias‘>, 

'2. Tin* tundann-nt.il lU'-aii' t" he rmjdnyed tn that of 
rrs.>irr}, iii tin- Aidf-t >rn>r, in enntradislinction to 


/naroef/ ef'<ao 'tD'h a> will mandy i-noaL^e the atttuition of the 
Int.-rnatioiial lii'titutr -.t' A-n^adnua- a! Kmue. 

:i 'Idle he taken uj) te he unrestrieted as to 

^-la'Mtieatnm. hut to iiivoh e nhjeet> of' ii;tern.ati(mal interest and 
m.jmi-tnii.v, Mil.j.vt- wiii. li aol -on n.roum ot' their 

nmonitu.l.', ninl, U ini-ln I" in >oinor.i>oN. on aieouiit ot the oeogni- 
|.hienl .liMni.uti.M. Iho iniitornil to I..- invostigateii he. in eer- 
liiiu of th.-ir iih:i- -. >" fully HU'I eoiiipreheiisu-ely treated hy one 
eaten, asl,y the eonilniird rtfort.^ oftuo or more working together, 
t Alth.nn^h .mli'Inig th.' >ym|Mlliy niui moral support of 
le.. lespeetiv.. ..ovrrnm.nital authorities, the work to he ex- 
.snst.elvsetentitie amlpra.nieal, tree from all political i|ue.stions 
,d eousi.leran.ms, and to he eondti.Med hy iiighly trained exports, 
.. .i king under the oeiier.al direetion of a Board ot (’ontrollet.s 
■ ..,,K,.sed of the most prominent seieiititie men ot the combined 
‘■-‘luitrieH, tu he olurseii perii»dieull\ . 
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5. The work not to iritertero with that l)L*iiio doiu- hy tho 
( loverniueiit Departiiunits ot the iiielinleil ct)untrit.^s 
and their eolonies and depeiuleueit s, and hy institutions rstal) 
lishtMl tor speeiiie [)ur|)oses, siu*h as the Canir^ne Institution of 
Washinoton ; the International Fislieries Cniiorrss ; tin* Intrr- 
uational MetetU'oloi^ieal Cotnniittee : the International Assoeia- 
tiou i>r Forest FNperiinent Stat ions ; the International (’onort-ss 
tor the Repression ot‘ Frauds in Food.x and I )ruos, and .itlier 
sinular bodies l-Jut [>o\ver.s to ht* assumed to aet in t*«)neert with, 
or through anv of theso or othor hodie^ wlmn it i^ dt*r!m*d 
advantageous to do so 

i;, 'Fhe following intt-ntionally rrstiieted list of ^uhjorts 
will iudieatr a tVw of tin* diroetii>ns iu whi‘-h rt soarrh ol an into}* 
iiatitmal kind rould ho institutod wlion. in tin* opinion n| tin- 
ootitrollino l)odv of' intt rnational ia'|n'osi*ntativo>. tin* timo is ript 
for takino them up ; 

i'l) Sea tisheries o»‘Uorally, hut o>pr‘oially in rolation 
to tin* :>tudv of polaoie spi-oirs ranoun_^ w idoly ov*-! 
the ocean, wliioh <*Hn only he lunloitaken hy an 
international ImmIv hasiiio troo aceo>> to ov*iy 
noco^>arv contrr of invo>tioation dominato^l hy th* 
as>ooiated countrios. 

it) A t II losphei'io resoarolitvs on a !iioi*o (*oiiijM ohen-^u * 
i»asis than that of o\istuio W oathoi* Ihireau\ n* 
tin* intoro>ts of onnimop-o ainl ot aorioulturi\ m 
cludino tho ^ooat iuain'hos ot tho livo stoi-k 

iinlustry. 

(Cl Resnarehes heannn uj>oii niternat lonal <|UHi'antino o{ 
human l^ein^s and of the lowor animals, and diroetod 
against [)lant disoaso^ and ins»*i*t |n‘*^t>, melusivt 
of their parasitic etiemies. 

[d) International i'nml and ilruns’ distrihution. 

(e) The meatis f>f [jrevontino the mnunious wHst«' in tin 

utilis^ition <»f forest produets, 

(/) The future pos.sihle soureos of motive power to tU 
the world’s work when the preaeut sources ol poN^ei 
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iM'come (ir to.j ox[)eiisive, namely, eon- 

sm-Viition of sun energy, and the utilisation of wind, 
W.'ise, UIhI 

11h* pijssililn ljusis hits \hh-\\ sui/gested for the 

functions .if this I ntornatioiml Institute of Kesean-ii, because it is 
intnnlrd to he a j>orinanoiit institution crowning and co-ordinating 
tlu* work -d other institutimis by [»roviding means to carry 
s<icntiti< M'scaicji to a Iiigln i levol and into a spliere of greater 
usrfulm-ss : (-.msorjuenily cllli^tiltg tln^ [iractical sympathy and 
support ot all (‘lasso of t'itizriis. 

I hr first (*oj) t I’oll ing ImmIv s]i{»uld ronsist of ten dis- 
tinguished s<‘irnt ists, wliirli may be subsr^juently added to 

one half iiomiiiated by rrprr>riitati ve autlioi-ities of each of the 
two initiating ('oimtrit s r:ir\i mrmlnn'. after }»rclimiiiary adjust- 
nnmt^. to hold otHiM- lor five yrai*'. d'he (’hairmaii or President 
shcnild br an additional iiiriitlx-r. nominated eacli year bv the 
eoiiritry in winch the im-rting held, and he one of the highest 
autlionties on International Ie»w. 

'J. 'rile in^ad other should hav(‘ a central home in London 
and in Washitigton. undrr tin- diiriuion of a piuaiiancnt Execu- 
tive Srcr'-tary and an Assistant Srrrctary. 

jo. Idle wri'k. a<H‘ordmg to its nature, to he carrhul on 
wherevtu' the Institute shall determine, and in the manner whioli 
It shall appoint. 

I 1. SuLTgestiohs as to subjeets to be (akfUi Up to l>c invitei.1 
from all puidicly constituted scientific and otlua* bodies, aeconi- 
paniial by a detailctl stateimmt of t lie objeets in view, with all 
otiicr necessary mtbrmati^m.* 

rj. Hesidi's Central and Local Meetings of Committees, 
there should be at least om* annual peripatetic meeting, at which 
all the nienibms of the suprtune lanlv should he present, held at 


• !{• I'.titiC!!.' j‘H‘| 

fiiU m I -111 |«'rt )«> 

N’fort' U'lnt’ i.ulMiiiMnl 


t- i'lurlT intoniCi.'iol !in*1 fhou 

' r to ^'omiuon 

U' !uu-(<v,iry lokrrp lisi' numlvr r^^|.v^'^irions witliiri 


V'>rkal)l»* U'Mnd'', 
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some convenient place to he selected, at least onct* a year in 
advance, in the associated countries. 

* 

• • 

Imkkovkment ok Serd'I’lti're in Henoai.. — The tollowino 
short note will show to thos^* who are interested in ttn- 
silk industry what the Bengal Silk Couiniittre has duia^ to 
stamp out the <*hiet disease of the silk « worm. Pebriiie, a.^ 
this ilisease is known, has heen the l uin of many pour f-oo/ftLs. 
and the eouse^pien»'e has he'en that tin* cultivation of mulherr\ 
ainl the reavim; silkwvurin> liave hiam roducf'd in man\- 
placavs. 

I he tirst tliino that is don*' i> to >*dect tin- :^»Mal-r*)eoon^ 
**arefally. An*! m this -^elev*ti*»ii, the two fnll»)wiiio points ari 
considere*! : 

(o) Tin* tw<» ends of tin* cueooii^ are har*l. 

{h) I he lesser the <|Uantity o( tio.s> ^dk of a eocoon. tic 
harder and hetler it is. 

Idle nn)th> of eaeh i*i’op ar** examiinal minutely alter- liv*- 
davs ijf tln*ir euttint; *>ut. ami laying of the t** it' tln*\’ 

are free from di.-*'asr. 'fh^* w«>rins from tins ^eed ar** r**areil 
thiiilv in a mud hut where the t*‘mp**i'atur** is r*‘onlat*‘d. Tlii' 
work is heinj< carri*-*! *>ii at tin* <'»*ntral Bahoolhomi nuiNer\. 
Succc.ssive earetid '*eh'*'tioii> ^*-e*i-i-ocooi;s >inee t In* er»*ct n *ii 
of this nurserv have maih* it jxp.s.^ihle to >’am[> out pehrim 
almo.st t*ntirt*iy. At pi'**>**iit tin* Nistri seed is ie>.«, than 1 p<*i 
*;ent. ])ehrinize(h and tin* ! )e^}n \vhi<*h is nHi urally wvaiker liinl 
more liahle disea>**. is altni*>" I per cent. ])ejirim/,**d, wln-rea'^ 
when the Be-n^od Silk Committ**e h»*^an tin* work >*ime tlin**- 
years ago. tin* Xistri worms ^Iniwed :>0 per (‘**nt. p**hrine and tic 
Deshi worms almost *’ent. [ler cent. p**hriin‘. 

Seed (‘‘ggs) is distrilmtcd aft**r th** o\aminHti*m *if tin* moth- 
from the* Bal)oolhona nuis**ry to all tin* village nnrs**rie,s fron 
wliere pure or soiitnl seed-eoconiis arr* sold I** the rojiyo/.s, 

Thf* Bengal Silk (committee’s nurseries pay their own ( ost- 
It the zemindurs ot ail the silk* worm rearing districtn in J'lenga 



NcriKii. 


373 


would lielj) tli<' miyfits by starting at least one nursery on the 
!jio<lei of tin* Silk ( ajinniitt<M‘'s nurseiir's, tliey would themselves 
be betielited, Kor with the liiiprfivenient in the silk industry 
ilif*re would 1 ) 1 * an iiiciease of inuH^err}' cultivation, and for 
imdbrrrv lam Is tin* rent obiaiin*d is generally four to six times 
liigln-r than that olnaiiiod Ihr lands cultivated otherwise. The 
<»|n*niiig of iiM[M'ov*ii llll^^^‘rle^ would also result in the re- 
'■''tahlisli im‘ii t ipt t« « liiig lactoiie*-. whicli l)a\e heeii closed on 
, t<*<*(»nnt of til'* p l'*t‘*i n '1 at nui <d x ♦ d-ct/roons, and thus occupation 
wouhl h** touml f’W iiianv who, -im-r th*^ closing (d these fae- 
forio-. Itavr p-itln I ivilm*.*d to beggary or have found their 

waV t<‘ prm<in 

It ;v niatt« ! <it’ '^r-*al >*m‘< •urnuouiip iit that the ]\faharaja 
• •t ( '< l>•'llu h:i/,:i! iii Mumhniaba<l projinsr'' t'i >tait a Cential 
!iur-**ry \\itb -'Uiif sulnU'lmai- iiur'P'ri^ >. ami to lay out iuulben\ 
,,|uI.UU..„> . -Iin.ahU at a .-M a lakh -f n.la-c>. and it i.S 

that ..Ih.'i /,ainiialai> ^wll alM, InlhaN til- -'.ud exainpln 
,. t l.v tin- M aliaraja, I A, K. ' 


Tiik A..kiui.hi:m Siniw.- A District Agn 

.adt.nalSln.. -aaOnId ll--n, , ! n- f 7 1 i M n t In ■ L’n 1 1 , I-Vhn.ary I'.IUK 
atSan-alnn.-r, ,n A htm d„a-,.„ 1 hM n-1 ■ tin Ih.nd.ay 1 ’,a->uh ,u-y . 

-n.d..! tAurnnnnpart. a ( 'at I a- Slnav, a canpara- 

,,v.. ,-xhdntn-n hv .adti-.at.-t- a Hnail .-xlnlatna, O M-lnnlnd seed> 

and nnpl- tin A.iinultural 1 K-patann-nt and a senes ot 

11 t f II 'I'lo'Vt wav vt rv ht althv cO' 0 [Hwation 

nA'iutA-s ami d'-umii^tiati-'im I n* o \ 

1 ,, Tihr I pxal V^Micultural Association and 

ht't wp * n t In* t MiMinOt* ' "1 m 

1 c no; r nt thf Voip-ultinal l>epartnient. ihe 

tlm Supcn-'i t lllir, i V -n im a / -n 

A c u iim' Pate s (vil age 

1 • ('nUlPt'^po ol nnoiii^ j. 5 

tndgtng coniiitit t • < > \\ti< ^ nij 

' r,M .vlnliitiiMi pd‘ rioduco bv cultivators 

lu-!ulnient. 'lln-enniparati\neMiil'itn 11 ij _ 

, V -1 aii.n and ariang'nnont. Tlie subjects 

showed great (‘.'iiv 111 st iraupU auu 

. , , n; trn-r Oilicers as well as tlie Unicers 

.flnetuns d.-hvered l>v tin- IhMiuOtnnu 

, , ,, . ,v,>ro siioAP-csted bv tlic AssOCia- 

of the A'O icu tural I )e|ia! tim nt ^ .-r - * *. r 

' . Ti <1 u U--1S verv sueeivstid in point of 

turn ('..iiimitti-e llii- Sli"v\ 1 ■ 1 . 

ni' the visiti'fs numbering about 

|■*■llellillg the eiillnat"!.-'. 

2.000. mnoly per cent, were eullivatoi. 
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hlKi IkkIOATION in l*UK lIoMHAY pKKSlDKNrV. Thv (i(»\(*rn 
inent ot‘ Bombay have deouliHl to i^rant 7 br/o/ to pta’sons ib-sirou^ 
ot* meelianioal |)Uia[>i!ii^ installations on any vwvv (n'stri-ain 

i>i tin* Presidenov, and U> charij^o no royalty on tlh‘ uatrr tor a 
neriod of - j vt'ais. Facilities for trainiii!^^ titters to k^-ej* >\ir\\ 
installations in order, havi‘ hern made available at the \ letoria 
Jubilee Institutt‘. Honibav. at the Collrar ot Smaier, Poona, and 
at the Mrubodist F})isv‘o|»al Indu'^trial Mission Seliool. Nadiad 
'fhe services of a niechanie on Ks, ‘Joo, and a woikman “n 
Rs. 40 a month, havt^ hern |»la<‘ed at tlir di>|*".'al ol the Pro\nt- 
cial Director otWorioultiifr tbr tlio |)tn-[>‘'sc ”f j»ro\ idinL,^ eXj^ M 
advice and a»istaiice te> a'_^o“irulturi>t> 111 eonnrction with th- 
use of ineetianical jaimp.s. d'lie fjnr>tion o| aj>|»ointmi 4 a dui\ 

<[ualitied Agricultural Fngineor. to undritakr w-u k m eonrmcte'i 
with the invent igat e 'll of watrihttini;, ot w tibhoring^ and "t 
the introduction and use ot agricultural machim ry, is still undn 
the considenitii.m of thr < li>v»‘i nincnt. (Fuitok). 

RiNDKHPKsT in HoMt?AY. d'lm report oil the outiireak ‘'t 
rinderpest in tlic Homl>iiy Prr>idoni-y for the yrar ending "d-t 
Deceuiher IU 07 , >how^t!iat tin* disra>r hasallretrd t‘vrry di>lji>a 
in thiit Presidency. This y‘*ar ammaN u t-r** attackoil, --i 

which th).U 02 dird ; \vher*a- la>t yrai thriru^ ft* attark' 

■and 1 11.700 death>. Thr only rrdrt nnng O atuii- wa^ a -hgle 
if-duetion in [Jer'auitage* ot (bath" to attack^ during lion. I ho 
was pruhahlv due to aliat*unent of tin- n iruh-nco ot thr di-'* a-' 
au<l the c'tfects of ino<‘ulation. IJirre was dr<'rea>*’d imirtality in 
all tie* (li.stricts wliere the ratth- wri'- inoculated. Ihc ino<*ui‘V 
tors having gained expeiTuico in tlu-ii’ work, thcia- sveia* t«*\w 1 
deaths after iiiueulation than in previous yeat>t, tin* percentag** i 
deaths among inocnlateti cuttle h 4 dng l U a.s against in ti *' 
previous year. “(Editor). 

• • 

SniLLONO Snow OK (h\Kl>KS AND FlERI) pROimCK. 
annual show of garden and tield juaaluce wh.s this year heD 
bhilloug, in the compound of the Europoun ydiuol^ oii the l^oh 
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•u.. M l,. Mu- urns. I'!..-.- .... I,,.,. 

-i. I,„tl> .lays, Ow.n.t,, ,1.,- ,ln.,.l,t which had prevailed for 

'-tl.er vegetahles nor flowers 

.ere as g„„d as they usually are in the Kltasi Hills in the middle 
-I . l.i\. hut there were m„„l sp, ns of many vegetables, some 
(luits am ( aii \ pi(,dii(.-e. Lhere was a good show of poultry and 
eggs and ,t ,S heheve.l that n, ensures ,or the i.nproveme'nt of 
the local breeds ol towls will be welcomed bv the people- 
[VAHTOK). ‘ * 


Iv.vniAN ( UTTON- IN -Ill tlie last April issue of the 

■< -f/e-/;.- (page I7l’,. Mr. Henderson gave 

a short aeeoiiiit d the triaU "f Kgyptian cotton in Sind and of 

the results ol lioVeiimient auetioHs in facilitating tin- disposal of 
the eoti,,ii. The H, mil, ay (.oveininent have since published a 
deiade,! report upon tie- working ,,f the sclieme of Government 
auctions at .Mirpurkhas during lUOrais, The total number of 
mauiids auctioned was , I, (against .|.S7:i in Itlild ori. and the 


total slim r. alised was IJs, t;g,7,-, ) (against ;i7.7ni) in l')UG-07j. 
Hoth .\bass| and Metalili \ai ie|i, > were put up foi' sale this year. 
I hole was iei v htth demand in the bi ginnmg lor the i\[etatifl. 
Aiiassi obtame.l a price vaiyiiig Inmi Its il-lgat to Ks 14-g-i', 
I'ci- mauml. and .M.-lalili Irom IN. II to ]{>, ||-l'j-:k The dcduc- 
li"ns made hy ( lo\ ei nment I'or t raiisport, etc., varied from 
l>c. I ti-i; to 7 annas pei- mauml. The chief Iniyers were 
irpiT-sfiitat I VGs nt A liiiHTlahad ;u,(l Ihanbav iiiills. anJ ono or 
tw(» rXjHiitmL: It IS als.i iT'ptfrted tiiat samples were 

pur(’hasi‘<l ftn' .shipim'iit tn .lapan. 

It is (‘st imat<‘(l that uii<ler a fourth <it‘ tlu‘ total outturn of 
tlif entfoM was st^nt into tli»> (ln\Grmmuit aiu'tions : tite rest was 
'hspo>c<l iti' liy till' eultivators pri^ately. Tlu^ tletluetiims imule 
i»y liovernment from tho prii'^s realised may have ileterred inanv 
'ultivat^ U'N Irom seiidim^ tlnur e^ttoii to the (Joverninent Depot. 

I hr |)ri('<\H obtaimal hy private sale wevo fairly adotpiato as they 
veiN* lari..^elv reirulat*’d i>v tlu >.<•'* ohtai]ie<] at the (government 
‘‘uelion.s However, cultivators who had a stock of cotton atter 
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tlie last auction was over, could not dispose ot it at a oood price. 
As satistactory results were obtained from aueti(>ns indd in the 
last season, the Bo!nl>ay (iovermneni has sanctioned the pr<>[)osal 
to continue them tbr anotlua- yoar. (Kni roK). 

• « 

DEOL’XMiNii OK Kuka F 1 hkk. - Maiiv ciu | u ii ics ha\ e been nnule 
as to the new [)rocess said to have* l)t‘en invent(’d in India bn- 
deguininino R: unie tibiv. As tar as we are aware, in> such 
process seems to have bt*en invented in India, but >ome .siu*h 
disci)very by Mr. W . Medreoor Smith, of Slianj^diai. was re[)orted 
in the //e/eo! //’'o/e ,/ro/e/io/ ot' *Jtith December 11M)7. A cop\ 
ot an evti*act trom tins .fournal is oiven bt*lo\v tor tlie infoi'mation 
of our reader^. 

I lie ortett ditlieiiity hitherto ni eonnt etmn w ith the um- 
Ramie ttn' textile pur[‘o>e> ba> brrti tie- ''ottonuio a?id dei^oimmnte 
of tile tibre, wtncii ha> reiidetv-d it almo.st impo>.sihh* to weave a 
pure Ramie wai‘p. A [)roer» lias recetitlv been di>covertMl bv 
Mr. W . Met ire'^o)r Smith, Sbanohai, by means of whi<'b. it i" 
reported, the Ramn* tii^ro liecinnes a soft tilasse superior ti» eotton 
yarn ami v.mt mucfi |ik»‘ >]][< pr n-»'>s lasts but ten ?ninut*‘> 

fsays the Slmt>ifh n rcftr// in ns report of a d»-mon^tration iw 
f'he inventor), and is rno.^t sim[)io. 'I'ln maehine is tii‘>t plae. d 
in a vess»‘l enritainirio boilin-_r water, to wlmdi is addoil s»mie <‘om 
position, tliM r» f-ipf tor wliieh is kopt st.<Tet. and after Ijoilini:’ lour 
amt o?).' halt mmutos ii is wasind. l)l*'ae|e'd ami t In *i ouojib 
deouiiuiMMl. 1 hf. filar rt>Mie> out almost sm>w**wlnte and is ver\ 
much like silk. file tibro i'. mU m tlie least mturi‘<i bv tie 
process, bur ratle.-r strenotlnued. " 

• * 

BoAKO OK \ KlKKlNAKV S( 1KN< K IN ImUA ™T|ie ( loVerUineilt ot 
India, em-ouraj^ed at tin* sueeess of tin* Board of Aorieulture n 
India, sut,foested that a Board of Vet<‘rinarv Science l)c mstitul^'o 
on similar lines Aeia.rdmoly tin* first nnajtmi' the Board el 
V eterinary Science in India was field at Calcutta on the Httb 
ilth and \'Mi February lltOK, under tht* jirenidcncy of tin* In 
tor -General, Civil Veterinary Departiueut. Fifteen membei^ 
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and eitrlu visitors atterulod the Hoard. The Agricultural Depart- 
ments \v(*r<’ surticieiitlv represented, 

|t was decided tliat tin* iiieoting of the Hoarrl should be held 
on«‘e at least in thri-o yenrs, and the (ioverninent of India should 
tiv tin* tine* and [)Ia(*f* of inefUing. ft was observed that the 
pri'senf stall ]'• rjut ^nlliriiait fnr tlif^ supprt'.^sloii of r-attle <liseases 
in liKlia, and that it should he strfmi 4 theue<{, 4,‘spe<’ia!!y tlie staff 
i»f the Itnp'MTil H-nUri inK)gi<'al LalMMvitiU'V, < )n the {Kul>n>ak of 
more important di>ea'-rN. u wa-^ aeiaa-ii that the Haeteriological 
I )i'(iart nnait < m^d 1 1 to uiilieat*- l(t Pno incial Sipn'i’inteiidents the 
[>onit-H on w}i!i‘h iiilof njatnni aa> j'< (ji]n* d ! lie Hoard recom- 
mended that an ad\anefd mui’vf fnr a fourtli y»‘ar in Knglish 
'ijiould hi' add' d lo tlio nir rn'iihiin of oiir or niori- "t tin- existing 
Vot^-nnirv ( 'olh-u*'". for thr riainiu'^ of [)i‘puty Su]»erintvndents 
iml \h-torifi ti \' I n''p*''‘toi V It was ^■oll^idl‘r'‘d tuM/essary to im- 
i>roV(‘ tie' faeiiitioN tor i die’ahng [ndiatis m \ I'ttaanary Science 
hv tfi'' appointmi-nl "( an additional Professor ot ratliology in 
. i.-h ('ollrg- Tie' Hoard a^r'-d f’hat tie' iuamis''ripts .if art icle- 

or houl<> 0(1 |Mir''lv vi-fi'nn.'O'v and ti'eline-;il nia!t''rs t'V the 
Otiicer'- of :le' Departne-nt diould. lirfoM' pnhlie.aiioii. ho smt lor 
appnA'a! to tlm fn^pretor I h n-'ral. (hvil \hMinarv Department. 

-j KnrroK 

Wm. imkim; in (htisoi.Krn Di^tkict. Mai^kas ]\trsinF:xrY.-- 
The well boring operation- in (1megle]nit have revealed very 
large >upplie'‘ ol siihterranean waOn’ in lie- disti'nM, I lie iminhor 
of horiiigs pill down from the ('onimenecnemt <>1 ojwratmns up 
to the Hist Deeiauher HHir, eoiiics to !» 1 f'l* ii'ov wclls and P:2 m 
old widP. of whi.'h jr. and ah respectively proved sumvslnl. 
Tlie n/ofs aP- sinking new wclls and improving tlic supplies in 
the old ones uifli the assistance of ( Jovernment loans, but the 
,,pi,p n.iprovennmts are etfected i> slow. Mr. Chattorton 
attributes tliis to lack of energy, wani of capital on the part of 
th.‘ nrt and to the loeal rub- for State loans. Iho Madras 

think of removing this htsi olrsiaelc by amending 

the rules. (PplTOK) 
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Note on the gkowino. of Tobacco in India for the European 
Market.— Out of a ti>tal area of ’J’JO.oOU, 000 acres iiiulor crops 
ill British India and Native States, over one million acres are 
under tobacco. Tliis ti^oire is prol>ab|y well under the mark. 
No statistics are at hand to show the \alue of this ero[), hut if 
we take the tigure of t;.‘) or Hs. 7o per acre as n‘presentino the 
gross yield, we have a trade eijua! tu over a million pounds 
sterling, which Would iiriiig it into the tilth or sixth position ot’ 
ini[)ortance among the ero[>s ot* India. 

Tlie varieties, whatever tlieir oriein. are niesily .4’ the nat i\ .■ 
type and cannot l>e ehis>fd crminirKMallv with any of' tie- well 
known cigar and pipe toh.iero df f»tliei* countries ()nl\‘ lie 
varieties grown in ( ’eimhat* n t*. and prohahlv Hangpiii-. ai e at all 
tit for Eur“[u-an t‘'ni>um]>ti“i]. The amennt taken np hv tin- 
trade is comparatively small and searcel\ atfeets tlje total tig u re-. 
If it were possii>k‘ te iiitr* due** mte India a hettt*!' tehaee(» plant 
and improve tin- present methods t>i -^inwing and curing sn as te 
pnxluce toi)ae<‘<» suit* d \n till- |^url>pean demand, tin* valm-ol th* 
cro[) wmild Im’ eiiiianerd eimrinuusl v vand an export tiadi- uould 
be createrl uhieli u*>uM in all pi 'thalnlitN' rank*>f lii-t imji<ntane*- 
The climate and -*<il '*f tnan\’ parts ut‘ India ha\*‘ piaived tlnm 
selves emim iitly adapt* *! t»» tie* giouth of tin !**l*aer*» plant, ami 
the writtU" lias witiies-rd re-iilts whieh, Irom tlie agrienltma. 
aspec't, h'ft nothing l** [)e de-ired. 1I‘)W i- if. t}i*'n. that tin 
e(>untry has so fai fiih-d to pr*>duee a high gra*le pn*duet ' '11m 

reas»>ns a[>p*‘ar t** h** tw* I'hr-t, the plant j'ommonly giiA\n n 
India is a degmn-rat* *! spe.-iiKi n. to*» (m.his*- t*>r the lMirop» a! 
market, ami seef>rallv. th*’ i nnng methods a^lopted ar** too 
and [inmitivc t*) make even a gt>od leaf into go*M, i tnl>ae<'o. 1 li’ 
first defect is nt)t diflieult to remrdv as will be explained below, !"■ 
good <jnality vari*‘ties ot' <'\*jtie toba<-ef^- can l>* grown m Itnk 
with siieccss. The second defect, that of curing, is really tl ■ 
onfidiflicult}' whir-h, in the opinion of tin sviiter, stands in tf 
way ot' impr*jvmnciit* In foreign countrii^K where this crop i' 
grown witli sticccss, the climate is also suiteil to tin* curing- 
India this is just tin- ojiposite. Tlmtigh the iTop will grow w- 
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thf olinmte h sik*1i that tho curing is (jxtremely difficult. In the 
orje cast* you liavt a warm, liumid atinos[)}iere giving the correct 
ami)uut of heat anil nioisUue night and day, so that the process 
is ptrf<u*nitd in tht nianner under natural conditions. In 
India tilt natural cr)iidiiions art. as a rule, [lositively hostile to 
gooil turin'^^ l»ir (lit fliinatt is too <lty, and the fermentative 
('hani,o>,s rtijuiri'd ih> rtU takt pi act. That being tho case, the 
rtim-dv s<*fms to In- in tht intiodutlioii of artiticial means under 
wliitli >>i>f «•« aidii I' »n> <4 ronibjii' d heat and moisture can be 
>nj)jib, d. If tlii> ai tv ilMiir, tboiv i-.u! Iir liitii* doulu that India 
Would rniit Inio lilt' \Mib o[brr tr»oai‘to-gro\ving countries 


of tit’ World. 

’riio writer lia- t \ < i iiitiit' d witii many varieties ut tobacco 
boib at Tu^a an*i 1 (aUi! j S.irai. S<uhf kiiah ot exotics wau’C 
m T i'o< I . I It Mi.v|oiif\ liad to b,‘ di>caid*"d as litiiig entirely 

niisiiitod (or ir:'o\.ili ni ibt'' ‘'jiinaic. Suiit^'-ix \ arii't U‘s la.-mai n td. 
of \viii-*h • tjr known a. /mutN : Sjianid) >]iowi’d itstit sufa-iior 
In all (b* otln r^. and i,w- b. - n a| ipK riat« d and ivtaimd by 
oidinary ruili\atorv It wrll muimI |o tbr soil and elimatt of 
Hobai ami Would |u-i'al>ly df . .jually wr)] in oilt-r parts oi India, 
d'lt’ yiobi itUaim d lioiu tbi- \aitiy in ll^ilat I talsing Sarai was 
ps [n 11,., of iiri' d I. a\.- p- r a<uv W'lt i; atl. iiipt> weie madt to 
ryiu tin’ <‘iop, tic- liitbruiii' - oimimi 
Tho tliinato was .o <ir\ tlia! H ua- 
otict it bad bot n iiMU"* o , aiui tic 
Maplolitlv could Mol p|o<-, od. -U 

urn i,nl,n.n!,.M. .:ua I i,. .Afu 1 luu at lia.l to b.' alMiui.-no.l, 

Tht.so ar tla ^atao vara tv ,> la in- unovn at I'tiAa vvluav provi- 
Mo„ n iMiau a.aba O .itlinlv aontn-l ihn biyin- ami vunn- 
l.y anilinal im aiA. tlm r*ault.' ol' wlm-li will bo awaito.l 
Wllll llltria -t, — ( O’lKMIiV). 


tori abovo borame apparent, 
ouial liMpo>>io|c to handle it 
rM|uind leriu<*utatioi] con- 
bai tniir artiticial means xA 


\ Com, ■M ain K Tkm m iwKKN an Ikon anp Woopkn Su'.akcank 
M„, Tliioiioli ilu- oonvioa ol ilu lato Mr. ^Imoliu, ot tlm 
.\Aka Karlorv. a .■oinpaialiv.' <->, of tlm no,, aiul woorion 
Moar ,u.ll> nx'.i m ilmCaiijan, amtno, wim hoia at .\.-ka la.t 
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March with a view to ascertain the diftertMices in the ja^i^erv 
produced. 

The mills were both. tlie twi)-rt>ller Type workeil hy a 
pair ot huttaloes. I he ij'on mill was not a p;irthailarly ojlieient 
maehine. as will he evident tVom the faet that the cam's wc|c put 
throuo^h twi(‘c: the saim* proet\ss was adopted with ihe \voo<Ieii 
mill. 



F’f'.. S. Wno^i.'u Siijirr^r e Mill. 

The rwo mills w. -re t'ti eted .jde hy >id*' ano work was >tartod 
hy first passnii_r soin** eanes thi'oii'^h ea(‘h mill to remove any ikm-u 
iimlatioii ot dirt that mii^ht ha\e had an etlei-t mi the jmee. 
The canes h^rl to ♦■aeh mill were jerked .at random Irom a .siiiLth 
heap : tlie toj) t‘ew joints Were ellf ntl’ l>i>th ill 1 1 Is WtU’ked 
simultaneously, and the hoihiii^s were earried out hy an expert 
l)oi|er timler j^ersonal su[>ervi-i»)n. Kotii- pot fulls of’ jiiiee were 
ol»tained from eae(i milk and the <‘riished eanes were then ]>ut 
throu^di a;^uiiii, the second lot of juiee heiri;^' adde<l to the fii'st. 
and the whole thorou^dily miKed and straim-d hofm-e sainplin^e 
I he ja^^^ery wa> not hf)iled d<iw n in a ()am this not heiii^ tin 
eiiaitom m this distriet, hut the juiee Was kept hoilm^ m a mimher 
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of pots, the last oi whicli where evaporation is allowed to 
pn'jooed fiirtliest, hein^r replenished from time to time. The juice 
Is tuim*d nut uliilt* still just viscid into a small earthenware vessel 
ami allowed to harden, A little rn! is added to ehcck the forma- 
tion oi froth. The rlen>ily nftlie juices wms roughly determined 
arid was found to he as folhiws ; 


I ritfi mil t limi <-i 

\V<p{iU»'n fnilt fir-l 
■Into MTP.n.l 


16 

15 

14 

15 


'\'\h juieo fruin 
.Old <*initaine<l more 
arid to lit mii> pa je-r, 

I he |um»' a> 
not lAamiiied 
'.ainpli-s. ru.p tViuu ' 
I h*y Were aiialv>< d 


the W o( mIcIi Mlill \> a> 
ih-atinif in)puritie>. 


\‘isili]y (larker in colour 
It was slirrhtlv more 


li'nlod oil the l>t Mareh. 1 he jao■^^erle^ 
until I he l.ari) April, Tlien^ were four 
' aeh null, hiiieil and unlimed i‘especti\ ely. 
I hy tilt Madras A ^rietiltural (,diemist with 


t hf f«dlowi?|0 result'' 


m Mmu 


(. 1 . 1 . s.. 

i| If 

A«h 


T- 


1 :c 

MT 




S ' 09 
; 4 -: 
■ss 


97- 19 


Theri' wefi' \ t rv mark* '! ditlereiiees iti ! he app(‘aratu*os of 
the samplt N which lit ar toit the ditiereiiei^s indicated hy the above 
ti’^ures, Thf' pois had to he packed up before they were 
pieperlv haial : hoih tlie limed samples had. however, dried 
eiiom^di To ee.alde tliem to lo'cp their sha]u\ 'fin' iaoirory in the 
two iinlime,! pot> liad llewecl from the hot tom all round the 
siiles ; this ditlerenee ifi drvin'ss was t'vident even when the pots 
were i‘\amined on the lath April. T!iat from tlu‘ wooden mill 
wa.s, however, verv mmdi stickier tliati tin' iron mill sample, 
thouj^di If aefnally (‘ontaim'd h'ss ohnaise. The irmi mill sample 
had ('rvstallised fairly w*dl thnni^hout and had drained well ; 
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the wooden mill sample had, on the other hand, practically not 
drained at all. These diderences may he due to ditl'erences in tlie 
degree (d’ ladling. 

The limed samples are l)Oth miu-h hi- 1 ter ; both had freely 
crystallised, and both were well draiiit-d ; the grain ot' the iri)n 
mill sugar was a little tiuer and a little darker in colour. 



K.. . Ii s. u i! .• Mr;. 

A eoiiipari-Mii Taef*. -leo'.- tii.e tlcjii^di tli»- irmi mill 

doe,- its \\a)rk so mutdi iiiorr » f|d‘rti\ .-ly, yi-t ihr ipialily ot' tb*- 
jaggeu’V madr’ trom the juie.* .•xpr*>',rd l>\' if i> not >o good, 'flu’ 
^'Xtra erushing intrtidui‘e> impuriti*-- and gi\r- a inoir aeid juie.-, 
tending to j)roilue»* a higle*r glueo^r roiit*‘nt. Tin* 'viippo-uion 
tfiat the small amount ol Imn* udded wa- not .Nullieient l«> 
neutrali.*^e the more aenl juiee, that expr»:-sed from the iron 

mill, thougli it iieutraliseij tin; wooden mill juier. will explain tin 
relatively greater ditleivnces seen in the lmn*d samples. 

The Colour ot the jaggi;nes wa> ifi tin- oni(*r of tlieir sucrose 
Content. It was this ipiestion which really hd (o tin; te.-'.t being 
made, as the Aska e/yo/ ol >p*ets to the iron mill on the ground 
that lie gets a darker jaggery which tin* native retjin-rs, wln> treat 
a great deal ol the .sugnp prodiieefl in this district, do not lik<. 
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His r)l)joction is based on fads, but the quicker and more efficient 
work turned mil by the iion mill will undoubtedly be found 
eemionii.'iil and slumld lead to it.s ailoptiun. — (K. W. B, C. Wood). 

Oil-Knoink .wm. Bin,,, in thk Tkijnkheki G.^rdens at 
NAori K. In May niOH. an oil e'iiydlie of .5 B.H.P.. with a 2" 
eenlnfiioal iminp was set up at a well :iu feet deep in the 

I'elmkheri ( iardens. Xaypur I hiring .May and June, when the 
puniji \sas woik' d. ibi' depth to water Irmn the soil .surface was 1-5 

le. t. The engine w.a- found to . niply a depth of tl feet of water 
in :;.l hours. It was ,,nly possible to work the pump 3i hours 
111 ihe iimriiing and I'.l Inairs in the aftermion. a.s the well wa.s 

* iiiptiGfl Ml tht sG 

I In- ttf wdi kiii:^- thi.< Gii^ino ;intl |)uni]> |)er day was a? 
r<d!<t\vs : - 


K.|-i!l-.*l 


.. Rs. 0 8 

K • 1 't! ,t 


<* 4 

„ 2 14 

L 

1' ‘•:l 

" 4 



hs. a u 

If tlh- . 

If jti-ff !at it G) it| tlif niachiina v is afldoc 

1 to tins at thf 

rat* ot I If jit 

r '■‘■nt ‘'11 til-' inilial mitlay and iiiterost at 4 poi 

iBMlt. r»!l > 

oinnn thf tfial G-tst nomfs fi Ks. 4A'-r. 

(>.480 oallon> 

WtTr d t 

• t a iitMi^dit t't 1 1) tf» t [BT Inmr or 0S,S 

SO oallons pei 

d;iv n| six ()!i an avGraLf'*, tlm nrnihor of ltj 

dl(Mis that \va.'= 

raisni |>t‘r anna tin rrlttn'. .Vk'> LTallons. A 

workntl hy ;< 

pair nf l)ull'M‘ks fan rai^t' 5i> v •>!■ aii x SO : I.OmI ixallnns ]>oi 

lit)Mr iViMn th 

• ■ saiiiG \Vf||. w in 11 utirktal nt mt ininnisly 

()no pair o\ 

i»u!liH'k> ‘ an 

lilt stt-adv wnrk Inr six or morn liours 

a day and car 

tlnTidor.', at 

tlin 1* ast. imIm' I O.osO gallons })i‘r day. 

The approxi 

inati' >‘'1 \u 

fins nasf will l>n as sliown l><‘low' : — 


V \ f -» 

iM.Slorks 

... As«. 8 


1 riK'-ll I' 

.■ „ 4 

! i'tii ihtrM'.t i‘»t dutl-x' 

S 
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The cost of lifting water by a mote from this particular well 
is. therefore. 720 ^^allons per anna, or ISj pOlons more than can 
be raised by the oil-enicine per anna. 

Althou<:tb reduction can i>e made in the co.st of pumping by 
the substitution (d" the cheaper oil known as li<[ui<l fuel for kero 
sine, still it should be state<l that oil-engines can nnly b<‘ e<N)ni>m 
ically used where the supply of water is suffi(‘icT}t to keep them 

working for ten hours a dav. { Kiutok), 

* 

Flax in Hkmak. Afr ^^■^ndel’kerkhovc. th*‘ Helgian Klav 
Expert, took home somt' flax straw of tine (piality, gimwn at the 
Dooriah Factory, witii the obje<‘t of retting it in the lvi\er Ly>. 
Tlu' result of his experinieiit was most >at i>faetoi'y. '['he tjry 
stiaw viehled 22 percent, of ti})re arnl ^ to r. per lomt. of tow. 
The.se outturns compare well with the higlie>t returr^" I’Jelgmin 
riax'. (FniToRi. 

Thy: APLiarAiroN ok thk mkihoiw nr i)KV-KAKMi\o lo my 

.\nKn'lLTUKE OK sKMI-.Ainn TRACTS IN InMA. Methods ot dry 
farming have made tin* .suecessfnl enlriv.ation f.f ernps pos.sjhh- m 
the serni-arid tracts of tin* I'nite’d State> of Amerii-a in j»lace,s 
where the annual rainfall is not more than 12 inches. I’he .system 
de[)enfls for its success on tliorougli tillage which lielps to retain 
the rainfall as it falls on the land. 

fn the semi-arid Distriets, the loss of moisture Irorn hare 
tield.s after the harvesting of erojjs is believed to lie grcati*r than 
at anv other time. It* the land is phmghed during liry hot 
weather and is allowed to remain loos<‘ as left l>y the plough, 
there will be a great loss of moisture. |)ei»p |)!ougliing is desir. 
able, but tr) avoid loss of moisture at any season it is advisafile to 
prT>duce a finely [inlverised .surface bv barrowitig or otherwise, 
and fherefyv also .sornewliat eonsolidate the siul beneath. I be 
Uj)[»er layer shouhl be kept r-ontinnonsly friable by tillagf'. My 
deep [)loughing, the soil ean store the rain that falls. If /i crust 
is allowfal to fomi on the siirfaeix evaporati<»n from the soil will 

be greatly increasefl. 





3«5 

It is jul visible to sow s(3e(l ovonly by drilling it and to pack 
fin- soil around tin* s^mmI. 

In India, alter sowing, intereulture with a bullock hoe is of 

groat advantage, ainl especially after every fall oi' rain, as soon as 
tile surlaee soil beeonn*s fairly dry and usually until the crop gels 
a loot higli 

I here are sonn* variigies of cereals and (jf other crops that 
tre particularly drougiii rt*>isting, and their cultivation lends itself 
to dry-fanuing. 

It is well kie.wn in India that 1 indies of rainfall If well 
di>tiibutcd, arc sullirn^iit to jnatui’c cci'tain cereal crops, but we 
Would like a }n-avi« I' raintali. Usually in Thar and Parkar on 
tin* bord»*r ‘d tin* Sind <lcNt,M‘t, cult i vat inn of ordinary dry crops 
IS lairly .'Uccr^^tul. In tin* Di-cran too. it has been found that 
ihi> aiiiounl of rainfall in tin* A7,o/*T' or /AfA* season is fairly 
'UtHcienl for some c^nt-als. 

Witi, a view to test tlie t'tHcficv ot the svstein of drV’ lariiiim’^ 

. , t S' 

in the seiiinarid tracts of tin* Hoiiibay l^r(*sidencv, the Agri- 
cultural 1 Icjiartnicnt has (jhiained the seed of drought-resist- 
ing \arictn'> of i*r*rc.ils anil nthor ci'ops and arranged for special 
cultMatioii. Tuciitv ti\'n acro> nj' land liavc been acquired in the 
Ahno-diiagai Ih^trict for cxp^niinents which are chietiv as 
b.liou. 

I Increasing the cajiaciiv nf >oii to store water by- 

to I thfjtfn’ and ino!*e tiuTougli preparatory tillage : 

|h» fiiining tin* uinter "'oil by a sub-soil packer and 
roller. 

IL 1 b'eventing e\'nporation by inter-tillage. 

Ill Hy s|)aeing the number of plants per acre. 

IV. As,si.sting germination by — 

(ft) nnmstening seed : 

(It) firming alter |)lanting. 

\l Iiiereastng the amount of stored water by impound- 
ing it within embaukmeuU.— (E hitoh). 
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Fi>UKTH Cattlk Show atOnoolk. — Tlu* Show oponeil on tho 
14th March aiul oxtoiultHl over two tiavs aiul was a ^uod 

one. It was inanageil hy the local Agricultural .\ssociatii>n with 
Government help. The Ongole catth^ Ijreial is one of the few 
host in India. Some Imlls of tliis breed were last vear cxportetl 
to South America, and this trade should l)e rmetjurag^d. !t 
must bring the lireed into tavanir and I'aise prices, I’ho lu-st 
bull exlul)ited was st)ld for Ks. libO. 

In order tluit the hi'oed may bo maintHined at a high 
standard, Government [)urchased six of the be.st Imlls and sriit 
them to the Guntur Gistrict. 

'rih- (ddef other features of the Show weri* (o) tin de|i\-crv 
of’ Icctuics on cattlcd>rceding and Agricultuia! .^uhjcct^ : (//) tin 
exhihitiim of Agri»*ultural and Forest products ; and {r) tin 

exhibition of fibre extracted ti'om indigenous [ilants. {Kdh’ok). 

♦ 

♦ ♦ 

Thk Tolekancf; ok I^.ants kok Sams in Alkali soii> ^ 
Kearuev ami Harter of rln.‘ I nited States Department of 
.\gricultui>' in the Hureaii of JMant Indu>n v [iul)!!."!! some vei \ 
inteiesting re>ults ( Bulletin No. 113 on the toleranee' of plant-> 
for salts in alkali >oils. They cb-arly .^Inov that ddfeient gemua 
and >[)e<‘ie.^ of [dant d lifer greatly in tTieir power of resistance 
to alkali salts : also marked differences m resistance* are >ho\\ e 
betNveen iiiiiividual plants of the ."aine sp^eie-s. Thus, there 
seems a [)o>siljilit v of selecting .^t rains of j>lan!s fairly resistant 
to alkali .-^alts. The re-ults may tliercfoie lie of interest f*- 
those \vh<i havf* to deal with alkali soils in In ilia 

They conclude tlndr paper with the following summary : 

(1) 1 )itferent varieties of the same species, c.^/ , of wlieat. 
sorghum, and liats, differ considerably in t!n*ir powt‘rs of resisf 
ance to the action of magnesium and .sodium s/dts in [mr» 
.solutions. 

(2) (dosely related specne.s of the same gr*nns, r.g.. lygvptian 
and U[>land t'ottonH show simdar ddferenees. 

(3) r»rcat differences exist hefwe^u different |dant spf‘cies. 
even when belonging to the same family, in tolerance of pure 
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salt si>!iUl<ii;s iHif only as n'i^anls tlia alj.M.liitc toxicity of each 
salt, hut also as nyranls the relative onler of toxicity of the 
salts. Of the S >|),.eies Used ill these cxpei iiueiits, maize is on the 
whul.' the Mi.ist resistant of pui'e solutions, and cotton the least. 

(4) Seedlinos en.wn fresh seials arc imieli more re.si.st- 

aiil lhaii tliu.s.. t|i'Volo|nMl iVoiM oMor seul. 

a) TIi(* |iivM‘iK‘o oC oalciuin in irreHtly Jiminishes 

tin- tnxioilv <>i tlio )iiaL;h'.'>iuiii and sodiuin >a]ts tn all the plants 
io>trd. tin* lU'Utrali.siny rthot \h-\ii>^ -reate.-t in tlie case of 
''iilpliato iA ina^m >inin and h a.^t in that <d’ sodium carijonate. 

('•) 1 )|>* addlijon .t| (‘uloinni -nl|'liatf fnds to e(|iialise tlm 

T<i\irlty ft ill*' «{ili'oroiit Miaunio^iuiii an I sodium salts. 

(71 A- a v\\l\ tin- moll* x tlit- ^|K^■i^^s to the pure 

Mthuioii. iho -l oatt 1- 1> I hr **oUlitrr:it Uii- fthet ot' the calcium 
^alt ; hrner tlir pit vourr (i| tlit latl' ! trials to (.iimmisli tile 
ditlrietU’rs in the r» -i>taiir. slmu i! hy ditlririit jdant specie, s in 
ihr prrscncr ot' pui't- vnhltiolis, 

(s) Aim amts of raleiimi sulphate si nallrr than that necessary 
tosatuiatr thr nii\i il also show a marked neutralising 

rthrt upon (hr inoir t"\ir ^alts. hut tlir iiiiiiimum amount of 
calriuin sulpliatr rapahlt^ nt' jiroilmmif elleci remains to 

drtel inlm‘d. 

r.O for tlir wiiitt liipiiit tlir prestaict' of (j-j itrain i>f 
calemni snljihait m a> . trtrti\ras >r\tii times that amount in 
nriitialisinf sotiiutii rhioialid. whilr loi^ soiohum O'l Lfrain is as 
e th em I- as t\vent^’ turn s tliat amount. 

( 10 ) 'I’o ''oeurr thr most ^tlhetive possible neutralization of 
sodiuin chhuade. li\»‘ tmirs as miieli ealcium sul[>hate is rotjuired 
in tlie case (tf the white lupiiir as in that of sorj^hum. although 
the limits for these two [)lants are approximately the same both 
in [)ure sodium ehloridc and in sodium chloritle plus an excess of 
calcium sulpliattn 

(111 Wliile the com|>ar;Uivc resistance of the ditlerent 
plants to pure solutions (>t the single salts ean in no way be 
correlateii with that of the same spi'cies to the dilferent com- 
binations (if ’‘alkali" salts uccurriiig in Western soils, their 
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behaviour in ini\e<l solutions shows u imu-li uloscr approach 
to that observed under natural conditions. (H. Annktt). 

% 

♦ » 

Kat Poison. — The Punjab Mc<lica] 1 )i‘partnient have tested 
a poison tor rats. It is said to bu etHcient. Th^ [Miison 
IS supplied by the Inspoetor-General ot‘ (,dvil Hospitals, Ihinjfri»,- 
Lahore, at l*J annas a tin. A tin <‘ontain^+ aI)out nine i>nn<*e> 
of the >turt’ sudicieiit for abitiu sixteen hundred baits. Kach l)ait 
is tatal to a rat in less than 4.S hours The is>ntf*nts uf uiu« tin 
should i>e a(Me«l to one seer ot yay’ (crude .^uoar) and !hur«>u<dd\ 
mixed. sutHeient iwlieat tlourl beiiujf added t«» makr a still' 
[>aste. This mass is tlieii liivided iiitn lp;()0 lar^n- pill>. Drtaib d 
iufonnati'ai rroardiiio tiie (■uiiipM>iti(>i), inaiiufaetuir- and UNri»f t!i»- 
[)oisoii enii bt' obtaim d tr«>m tie- 1 nsp»,M‘ti >r-( ai n| ( ’i\il 
Hos[>itals. Punjab, lialnasv ; I'1 i>iiok.. 

Hepokt OF THK Patna 1 )ivisi->nai. AoKii;rM[a<Ar Assucia iton. 
[<J(j7_(js — The re[>m't covers tln^ periinl fi^)ni tl,.. bri^dnnino nf 
July LJU7 to t!n‘ md ^f Juin* l!U)s. Thi> Association ha> an 
annual Irnlustrial and Aorieultural Lxhibition. On,, member, 
who undertook the experimental e!ilrivati«m ,,f jntc in S.>uth 
Behar, has sucee^ decl in produedno Hl>re of ^mhI ipialitv. Km 
couraged by this suece\ss, the Asso'datmn ba'^ distiibut»‘d some 
jute seed, lie* Association also endeavoured r,, introdm-e a tine 
variety of paridy. Thr eiiltivation of Hbarwar Aiiiencnn 
(../Otton with an outturn ol tl maiinds per aeje referreMi to 
Another succe.ssful introduelirjn into the Patna Hi vision i.s 
ot Sialu ( w'inter) Ji>war ot the* Bomhay Presidenev. N ote is also 
taken of the trials made with foreign imj>lements The Bajeshwar 
Plough and Albinii Reaper weiar foumj to be siiital>le. The 
Association obtain.s troin tin* (avil Vigerinarv Heparfment, 
Bei’gal, advice in veterinary matters. The distribution of gofid 
seed of oniinary crops is making |)rogress. It is |)ro[)osed 
to modify the system of membership of lln? Assexuation and 
lu enroll iutelligeut cultivators as members. The Association 
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invited 50 cultivators of the Patna District to the last Industrial 
and Africa! tiM'al Exhibition at Bank i pur where lectures on 
agricultural subjects were iriyen.— (Editor). 

Tue Food of thk’ rEOFLF in time.s of Scahcitv, Upper 
Br&MA. — liain is scarce and cajirlcious in the diy zone of Upper 
Buriua, and averages about -27 inches a year, falling as low as 12 
or 1 5 inches in many [)laces and seldom rising above 35 or 40 
«iiielies. The nn mediate ron.'^LMjUences ai*<' drought and scarcit}’ 
.»f food and watm’. Tin* mainstay of the population in the 
alfeeted districts is, gcinu'allv. their (‘attl*^ which in hail seasons 
they take down to I.owcr Burma, and ,'»■]], buying I'ice and otticr 
neecs.saries with tlie iimiiry realized. But, heddes tlie resources 
atforded bv the >a!c nf cattlr, tlic population find other means 
of subsistcnet‘ in various yams, tubers, roots and nuts which are 
dug Up or gathered in the ]imglcs. 

Of tubers, the mo-t eonimoii are the bulbs ot the Unjscoren 
known in Hurmesr a> '* Ky we-u/' and of the Dio,cvrra 
ealled “ >[yau'k u ". Foi tunati^y. these aiv common all 
ovor the dry zome It i- a general l)elief among Burmese 
jungle folk that these .^j.rout up only in bad seasons. The 
truth is. of viAWsv, that at other times tliese wild tubers are 
not sought for. The (uhers are first out up in slices and 
soaked for some time in two or three eliangos of cold water, and 
thim boded in the ordiiiary 

Aimtlipr wil'l tul'ci-. tlu' Imll. of the " Saiiiidauk.'' the 
t/h.no.o, sui..rh,. is sonH'tiiMes eat,<i,. But a soakiug m several 
,.|,,ii.g.'s nf water tor twelve eoiiseeutivo hours, at least, is ueees- 
.ary t. remove ,a ,,oisn„„us priueiple, the tubers having been 

previouslv eu' up in thin sliee.s. 

' Aiiiongsl, other food stuffs chnsumed in -times of seareity. 
when rice ami other staples are .searee, we must note the roots 
of the tod.iv-tree. the ” lltan hi.f' (/hmussas’ "t 

the c.Ka.anut tre... ••()u-hin" (Oh o, m/.v/fru), and of the '‘Pebin ^ 
{Curuploi u„<hro,-ilitrr>i). also the tender now shoots ealled 

*• llmvit"of theeommon I'l'i'or Burma bamboo tree {Dmdro- 

il 
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cainmus which s]>n)iit in May ainl Junt' after the first 

showers of rain. 

Allot lier article of food, littl<‘ known at present, is 
the Burmese ’* liUn/.aii," the nut kt‘rncl nf tlie Jjunliin or 
a forest trre wliicli i^r^ws wlhl thron;,^liout 
the clrv /.'Uie r)f I ppiu* l>unna ami is eonminii in tlic ilistricts 
of Pakokku, Minl)U, ^faL^wo ami Myinuyan. It is ♦*aten in the 
raw state or aftra- hein^f ri>astnl (»r frit-d. Lun/aii can he 
nbtainOil at Pakokku, Venanoyat. Seikpyu ami in the \ aw 
Valley, in the ]^tkokku I)i>tiii‘t. at Zihyuhiii ami Sinlyiioyun ii 
the Minhu District, at \ maiioyauno ami M.aowe Distriet, am 
[>robably throUudimit tie* diy zone i.f rpl'»'i’ Ihinna. It nm^hl 
iittiiue iiecoinc a valuable ai tiele of tradi'. — (Lkon Aidkkt). 

» « 

Bkes in Cooro, - Thei'c are two kimis of honey Ina-s ii 
Cr)org, the hu'oe and the >niall. The tdnner are fiet doinesticat 
^i\. Their riests are thund on hindi tr* *-, piet'ei al»ly 
wi^f. iHh’roi.'fif'jiO, ami tin* wild inanoo und» r thi- arelms <• 

bridges and pul>lie buildines and preeipitoiis reeks, d'herc is i 
hill in Cooro calh'il Jain Kal Ik-tta (lleney roek hill) where the.si 
bees have been settled tVoni rinc' i in memorial, d'heir hom.*y lia 
an acid taste and is rmt mueh valued, Inu tie- wax is mueh suuoh 
after. It is a very flidicult ta>k to l:*-! at the hives. <ovm_Lt 
the inacce.xsihle position m whieh thev are: louml. In (.ooro 
the Jciin Kuruba<, a jungle tnb(\ are adepts at takini^ th 
honey. 

The snndl bees are domesticated not bv the Kuril has, bn 
bv ordinary r^^ot-^. A lar^^o,- earthen pot is smeare*d inside wit 
hees’ wax .scented by rul)bino tin* leaves of the wild eimmnio 
tree on tlie wax. Alnnit u ilo/en stmdl holes, V in diametei 
are bored into the: p(;t, and bf^es’ w ax sc*mt»‘(| by the wil 
cinnamon leaves is nildmd round the holes on the outside. Th 
mouth of the [lot is clo>ed hy tyino a elotli over it, and it is the 
plaeed u[)side diAvn in thryjun^^d^-, in a shady place. In time tli 
pot will iismilly be found to l,e inhulated l»y liees. The p<d 
then very cautiously removed at night and jiluee'd in a dry plac* 
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t’reo from ants, facing tlio east under sliades. Some people have 
a !iuMdre*d (jr iuor’<* pots in tlieir farm-yard. The bees are not 
(iistiirljed by the people of the houseliold. Xo attention 
\vliatso(*\n*r is paid in tln*m till about June when the honey is 
n ‘moved, As a rule, all ibi* honey is taken, but some cat'eful 
beo-keoptu's leave at lea>t <'iie eoinb in each pot. Some pots 
c«»ntam about a dozim combs, viehling about three seers of honey. 
'Fhe price ot‘a >eei- is from fbiir to six annas according to the 
season. -((1. Hali.kk). 


l^KAs and Hkans okown IN HrivMA. — Thore are about 26 
\aiieti*‘> of' peas and beans 'jrown in Burma. The chief of 
these ar»‘ tho fnlbiwiiig : poovo. Sann-hemp : 
rVoeioy/s's nud Arful>i.< lnjifihf>ff(. Pea nut; Cicer 

//co7//oo/(, Cbickoii pr*a or gram : satwus and 

,v///b'oni and Pt‘a< ; fjh/vrur hiSjH.<hu So\ beans. 

CW/en-o/o< . Sword I.ean : /Vm>en/o>‘ uiun^jo, Mash- 
kal ii ' /'Aas' o/ies Muiig: /'Aosf n/es /'0(0^»es, Lima beaii : 

/Vtosc'^^os /d,o,Mo/j/s rn(io/‘deOfes, /VDfseo/>/.N* 

u. -oe-OpJ/'/saiid /'/of>ro/o> ruhjnns. KuhicV bean : V^lfnn 
rudiffvh'r^'-^ />u/oAms /o/Jo/,. Z)„/nAes hijlu^ and 

rVi/oa‘es Uidu'Hs, Pigooii pea. etc. 

r/‘M/.)/ona /'oo /o. Samehomp, is grown in Central Burma 
to a vrrv large exb nt. Tlie tibiv is used for making Hshing 


nets. 


It is nut ncc'essarv to refer particularly to the other pulses 
wind, liiuvIuTnrdd-mloastlu.y are all common food grain 
oroirs in India, and tluir value as such is commonly known.- 
( Kimtor). 
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A SHORT NOTH ON A MoXOiiRAi’H HV Mk. I ). (^CINTAN, M.K.C.V.S,, 

SlPKlUXTENDENT, ClVlL \"eTEKIN‘AKV DkPAKTMENT, HknoAI., 

ON THK Cattle and Aorh’ULTL'rk of the Daujeklino 

Dlstrict. 

The conditions «)t' agriculture in di tic rent pni'ts are (Lxcec<l- 
iindv varied and ditticult. The cultivatoi's <‘lassilv the suds into 

a x> 

throe heads —white, rod and black : of these, the black soil is 
the richest arid is more suitable for dry i‘r<»|>s sindi as maize and 
mftrwi. There has recentlv i>eon i^roat i‘\l«'Msi<»n <»t eultivati<>n 
e.s|>ecia}lv in the Kalimpong tract, owing to the intlux ed Nepaloe 
aiul Bhiitia settlers. Till veay rcM-eiuly the lr,^bt.h or hand-sjiade 
was the chief iiu[)lemi'nt Used in tillage, liiit ]>l'iuglis are now in 
use. 

The steep iiill-sides are torraceai, <in<l the aral>le ei’ops ar*- 
grown on these Hat terrae^'S. Irrigation h raajuired at 'Uiie 
.sea.sons, and is obtaiin d iVoi[i small cbanm^l'' which ai'i b-d jriun 
hill streams. The water has usually to be carrio<l there from 
long distances. 

The princi[)al cr()ps grown are rice and maize, which are 
sown in March and April an<l are harve.•^tod about Deceunber. 
Buck wheat is also extensively gr*»wM. Both wheat and barb-y 
are grown. 

There is a gr<ait demand for good and hardy work cat tb\ and 
for good milch cows. The |>rineipal grazing grounds aro‘ in the 
reserved fibres During the snmmer months, large numlMTs of 
cattle are sent hy the (jot lifts ^cowherds) up the mountains of 
Nepal and Sikkim. Oilcakes, either mustani or linseed, an* 
largely uscmI for food, [)articularly for cows and cart bullocks. 
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Tlwiv ar.' three .listiiKtt laxeds „f cattle in the district, t'rj 
the .V/ the Nejiali <ir /'"/(</;'/. and ^ut) tlie ordinary zebu 
plains hrecMl found in the T.-rai, Of these, the siri is the best 
cart breed, (ui aeeiiunt of si/,,, and strength, and the cows are 
K'XhI uidkers o,.„, .rally. Tin- Xepali are the eotninoil cattle of 
the .hstriet, Tln-y are largely imported by the .\e[, ale.se settlers, 
for eultivatiny tlnur small tields. 

1 he wild Mithun or (I'uinl is a lary,- animal, is immensely 
powi-rlul, and is eaiiydit and tamed tor work li\- the Bhutia tribes. 

I he torests in whieh the eatth- Usually oia/.e, produce good 
ttuldor. Stall i>so](lit!ii ri ijuir* '!. 

Prnun.>^als havf lx *011 inaili- t<i a cat tit -breed 111 farm at 
KaliinptuiL;. - - ( Miirinii). 


TuIKI> HKi tUiTnS tHK Sl’C.NK MlKK AT HkNIThUK FaCToRY — RY PeRL'Y 

JoNK>. — { Pi HY TKK UkUAK PlAMKKs' ASSOCIATION). 

Twy Hrhar PIauti‘i’>’ have published a third 

r<‘p«>rt no th>‘ wnrkiin; nf the SuL^eii' Plant at Heiiipore (Tirhoot) 
m liM)7 ns. Tin* Mill \sas wt-rlod (hiring; tlie juist year at a 
pr<«lit nf 1\^. 1 o Mr. P. rvy dniit s (trdered from ^[t'ssrs. 

Rmadhenl iV i'n., a cfiit ritiiLr-'d niaehine of the j>attern re- 
«‘ninnn‘nd* d by Mr. Hadi. It was, h.n\vt \ an', leeeivyd late. It, 
ile-ri-lnrr, ln'i^an wni’k with tle‘ ro/- altt r Ft hruary the lath. 
Thrre was a lai\o' stnt'k of co/t on hand, wliieli could not be 
wnrki il off into siicoir fnr niaiiiy I nnuiths. It liad in that 
linn* srttled and unn liaiil. and s(» leijuirial more w*ashiniX- This 
hal to a loss nt fl'Vstals. 

Tim perciaitai^e ''f >ni.,nar (daaimal was vany low\ Indng only 
ahnnt ail i^er t'b*nt. frnin tin* first tjuality coA and a little under 
that IroMi iindassrs eo/j. Hnwev^r. with more experience a 
st*’adv perc(*nlaLre of a a per eeiit, first class (|nality of siiLj^ar was 
nhtained. Mr, Jones eonld realise for this sugar from Ks. 9 to 
Hs. 10 per inanmi. Sugar inferior to this in (jiiulity was sold 
for lihout Hs. t; a inaund. Mr. Jenos imulo several experiments 
in ('onneetion with tlie storagi* of rt^h and has found that shallow 
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tanks 6' dee[> on a masonry Hooi' are the best. In tliese, the rnh 
oools quiekly. and is ready to he S[)Un oti'on the Htth day. 

Mr. Jones had to deal with a eane-erop which was badly 
attaoketl hv borer insects. This year, he has impt^rted unatlected 
eane. His lahourei’s have gained e\[)erience. ainl he lu^pes t<> 
show better results m-xt year -(Kditok), 
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LIST OF AGRICULTURAL PUBLICATIONS 1)UR1N(J {ronfimuji). 


No. 

Title-. 

.Anthur. 

! V\'here puhii)ihe<l, 



r(ti eoiit^l. 



Review I'f infoniKitiun on 

I. il Brukil), M.\.. 

Goyeinment Printing'. 


tUiruu’>e lV;is an»i <*> f^r 

euilecieil in the lattice of the 
Kv’P'orter tm Ki enomio PreHini-ts 
fo the iJovenuiient or Iriili i. 

Hepoi ten On KeoiJuin ic 
Proilui-t.s to the Govern 
inent of Irnlia. 

1 

Imlia, ('aU-ntta. 

i: 

ConvfVAtion of Finn V;iril 

l)i“partui**nf of ,A;:i !■ iilture 

Deju rt nu-i)t I'f .Aijiiettl' 


luintiro. Leaflet N *, 7 of l!Ki7, 

i>en:4.il. 

fore. BiOie.ll, C.il utt«. 


Kti'ila_:e fur {ndilv. Lt iHet No. '• 
of UHr;. j 

l)Ut‘0 

Ditto, 

I'j 

Woe^ls arjii thf-ic Siif!{irf‘-.sjon. 1 

r.e:.irtet No. ^lof U»'7. 

1 hirio. 

Diti". 


Bonemeil ami Salt^'t-tr*’ i» man 
tire for pa^M) . Lvatiet No. ll) of 

I9n7. 

C. 1 tl<!h.iiu. I.< .■» . Diie^ 

tor of A^'lletlltlire, le-tl^Oll. 

I tilto. 

•J! 

Shoit note on tlo* rijhiv ito.m 
nf .MatJk'el Wurzei. Ijfariet No. 
11 of U^'T. 

Dirt... 

1 Mtt'). 

•>i 

Ca.'--va\a. L»nriot No. 1-J of 1 !Hk7. 

Dejoutnienl of .A ill 

tuve, I5en..:al 

ititfo. 

2:1 

Short 10“^ nirti ori'i far the Itij 
j)roveniei;t of (’otoin hy j.fanr 
to plant ^oleotinn. Lr' vrh t No, 
Uiof 1^)7. 

(\ V. OMhatii, 

Direofer of Ai:» i< (iltui e. 

Ditto. 

24 

.Into K\periinet:f in 

F Smifli, H e-r,, I».put\ 



[.oariet Nn. 1 rf 

Dire, tor .,f Ajfi u ulture. 

Benifal. 

Dep u tliO'lit of Aen- u!f ill e, 
Beiu:al, t ’.^hutt 

‘i-"* 

Oat.s. I.ea Hor No J of l!«ts 

I>i»fr. 

Ditto. 

■-V 

Wheat. Leatiet No, 3 . f l'« .s 

Ditto. 

1 >ltto. 

JV^ 

Li“t rif rr< p" r*’, omnm-f ■!•“! f- r 
i-nltivatioii. I.»'at!et No. 4 of 
lOtiS. 


Ditto 

2S 

The Ben.:al St'e<l, Marnire vH'I 
ImpIemTit Store, [.ovti.r No 

5 of 19<S. 

I tejartrrrent - f .A^^ri-ul 

t ire, Rf'rr.:al, 

Ditr... 

2<i 

t^uarterly Foiurial of rhn> Ai^ri 
onltural Dept , BeriL'al Vnl, I 
No*!. 1 ^ 4. Prio.., Ho j. 

Ditt-t. 

Ft'li/al .''i'lret.if lal Reek 

Dep. .t, i 'ah uD*. 

HI 

Anrnnl Hop«.rt f,i the 
tnr.il f>epirtment, Ih ri^-a). for 

the ye.ar er<lifV l>*'*h Jnrie l'*/7, 
Piiof, s anna.<. 

Ditto. 

Ditto. 

:ji 

.Annual RejKirt r.f the Hnrijwan 

K X peri men t.a! Station f,,r the 
year Utf»>07. Priee. Uannai. 

Ditto. 

Ditto, 


Annual Report of the Itiamaon 
Kxpei i merit li St.itifui f»r thi> 
year l!Jt*if<7. Priee. J ann.i.'*. 

1 titto. 

Ditto. 

x\ 

•Annual IJeport of the ^'ottek 
Kxperimerit-vi Station for th*- 
year Prire. 2 anri.u. 

Ditto. 

Ditto. 

M 

Season .%n<l < Vop R. j ort of 
Ren^ja), Rffo t'^. Pri'e, '(runn.i*. 

Djtt/.. 

Dirt 


.\jjririi]t.tMal 'tati-ti*a r.f Reri^rt.). 
Priee. 'S anri.a^. 

Ditto, 

Ditt... 

.'}»i 

Manual of R'lU-v for the p,e 
paration of rrop rep^ort-* .arifi 
Ai'rioultiira) i rt 

Pen^jai (not, for nale). 

Ditto. 

R. iii;a} Setret.iira! P(e^«, 
f ah u ttii. 


Statement Pihoaini; the riomial 

Ditto. 

Ditto. 


t}n<!pr th>- jifinri^d) rrr,|.« 

j'n p,l< h re f anJ 0)F» |>f‘rrrnf 
a^pof ftn rho normal 

n^t ' rn{)|)**fj ari>a of 
(not for lale . 
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LI.ST OK A(JHI('rLTn{AL UnUJCATlONS hriilNO 


N<-.: Till.'. 


•TS Jiitp in 


A’fru'xdtn^f .-.yiif'l. 

N. r. Clx.^.niry. 


ift) List tif L' < :d tiHHi*-' <pf \,iii*'ii>-s 

.im! tif irr it!i' ;;t .pUi) 

(11 Hrinjnl (rK>t ft.r 

I" .\ -iKitt nnf«‘ I II wln Ml VIII \t \ <’I 

It* litr il, I >< {•:il I rii.-iil.il Ki.iiri), 

N.> ui'>r f..r v.ii,-., 
it of .-xhihitv of ill. 

A ;;( ifiil I (i( .1 i >1 Ji:irt 
iii.Mir, in tit.- Ill'll ui Li.lnvti i.U 
;ttni I n 111 t iir il tiil.it i.if 

tiot fm vvl. i. 

I- Hit rlicjllliy II, f.. llio 

(I.'.'lilii* (.f fill- >]lk Ki-ilt'n . . i 

M.ti^-.ki. 

l-i M"ll' i,'f ..['ll nfl !,r.*-<|v ,.f , iltlf 

cf Difjt'.lnu' ‘ii*tn<t Not f 'l 

li K.-l't.lt of f},,. K|,i 1>1M.,0M .1 
A.:i ii nil !i r.il A ' i:. ! i It. for 
t)i.‘ ^ .1. . iv.lih.- I ;';. . 1>!' 

.Aiii.n.tl K* j»- tl oti tho AiIiiumv 
I r.itinri >■{ fh-- 1 '' p;ii f of 

A^'rii mU ! ir*\ ITii!*-.} I’t-'Miioo-, 

fnr fh<‘ >»‘.ir .n.lit!.: .'C't ii 'siii-, 

Anntiil nil the ('iwnj'tir 

A..'ririj't 111 il Station f. t tli*' 
>i*;»r . I tth Jnti.-, T>'7. 

i7 Annn U K.-j-.ii on .1.^! i i, 

OtiJif \;,'r . ;:il nr -il St.itn-n ‘or 

th»' ) .Mr .M.'iin^* .'iilll . 111 nr, V^'7. 
I’rn r, 's ,\Mt .IS. 

i'' Anttll *! of tl;,' \!ij:\rh 

Ai.'nrii!i iir.tl St it ion tor 1 1).- > 'it 

rfoiltij.; .'itlli ,fui‘r, l!*'7. l‘r’'V 

■s .inn i<. 

I'J Anttu.d Krj.o,. of Tlir Drj'.tf 

tiimtof A^‘t irtihitt r, f>'r 

I hr j . ,1 I!**; m;, I'j o , , o .Mil .iv 

A nttu.il llt'jr 't t of tin’ I y 1 1 IpM i 

A^'fii ijlltjt.il Stilton for t)i. 
tr.tr 1(7. I'tirr, li .iiinas. 

>t Aniiiml Krjw'rt of i)ir (it \i in 

ni'Mil \jjn H ir r t l ' 11 I 1 n r .1 ! 

liir.lrnt. Liliorn. for tfir yrii 

.»L* Sr.iiH.n .in,( ( ‘ro|) |{,'{toi( of lit. 

Kiiiij.ih f'-r l‘**i(>('7. Ktloo. 

'I inn\«. 

si AmDhaI llof-oi l of I ho Ih [Lllt 

innnf ,-f A n ii Itnir, Ih nih.n 
l‘l rv>.|, ||i \ , fo| ihr' j o.Xl !!*<> 1*7. 
rnco. 4 iiini* 

7'4 'Annual U« |>ort of tho Kijn'ii 
monU! Wo.rk of flio Sutrtl Aj^ri 
riillitnl Slflfion for tho \r;ii 
I9f«I M7. Prion, li .intii*. 

.V. Anmial K. port of I ho Kifv t i 

tnonlAl WorV of tlto NiAifl'l 
A i»nn»ll 'll ill StafioM f< t ihr 

lururii* iXnt'MAa 


Polni tinriit of Aom(.'I] 1- 
t'lr.', l;rii,:.|. 


I>. N Miik'-iji, M,v., 
M. I . \ i . 

Mo[p;ti t].p< III 'f A-ii-oh 

torr. Ih-tl-:.!. 


I'lTTo. 


Ih I,ii;tri1:\n. M.);.t 

Mol.-n,trr,t. (\ V, 
I'. f.r,. Bon-tl. 

r.itiKi Itivivjon il Ai:i i< til 
t!)r;»l .\" 0 '1 itioii 

I ». I'M intoiif of .Ar ri< till 'iro. 
rr:ifo-{ Prov in or. of 
A.-r.i Dii.ih 


Piffo. 


Pi I to. 


Pllto. 


Pi'pUTtO' 111 of .V^riiMllllli 0 . 

P.tnyih, 

Pitlo. 


Pllto. 


Pifto, 


pop.uiinrnt .‘t A L’f i‘'ii)l i)n\ 
H( inl.jty Providt’iiry. 




Piffiv 


1 9(l7-0S .^{Coriti nuedj. 
Whore fjiih.i.'hcfl. 

M 11 2 11 tn tJ a r Library, 
Calootla. 

HeiiL'nl Srifctariat Preits, 

Caifiitra. 


Pit to, 

Pitr.t. 

Pltto. 

Pllto. 

I’nin i Division il .Aoiioul- 
tiiral Asvooiation. Hanki- 

u’ouf tun. lit Pi rsv. Unitr'l 
Pro\inoov of Ai:ra at..! 
Uii.lh, A hihaha.h 

Pitf o, 

Pift(>. 

Pit n. 

‘ t'ivil A Military (iaiotte * 

Pi t’sv, L.dioro. 

Ditto. 

Ditto. 

1 bt I o. 

( iovoi rmt'iif ('I'li'ral l'ri\ss. 

Pomh.ay. 


Pit f 0. 


Ditto. 
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LLST OF AORICULTUKAL PUBLICATIONS UUIUNO mT O^<.-{Contitiu^U). 
Xo. Title. Author, Where rubli-heJ. 


Syi'i/‘u/C»rr — oont<l. 

56 Annii.il Report of the Kxpori- Depciitmentof Aitrioulture, (Jovernment Centnl.Prom, 

mentAl work of the DIuvrwAr Bum hay Pre^i'ieuoy. Bom hay. 

Ajjriotiltural Station for the 
veil r U>t) 1)7. Frioe, 6 Arujas. 

57 Annual Uef^)^^rt of the K^pt ri Ditto. Ditto. 

mental wv)rk of the Dhulia 
A.:ricaltural Station for the 
year l9».i6-07. Priee. 4 aniuis. 

.5S Annual Report of the Fnona Ditto. Ditto. 

Agricultural Station tor the 
year lllt)6-Ur. inoltnlin:; Kirke** 

Civil Dairy an«i I>iuo\*ii Ai^ri 
ciihural Stations. Fn v, 7 ainias. 

.">i1 Annual Report of the Manjri Ditto. Ditto. 

AjirieuUural Station ami the 
Baramati Deinoirt ration Sta- 
tion for the year R.hjr>*.t7. 

Priee, 5 antia.-*. 

6)J Annual Kt:purt of the (I,uie-«h Ditto. Ihttn. 

khiii'l Hotanioil Station f(T th.* 
year U)'V,-irT. Frue, 5 atu;a->. 

61 .Annual Report of the Ba»ein Ditto Ititto, 

Botanical ami .A..'ricuitut al 
Stati<>n for tiie ye.tr l:Anl-n7. 

Price. 4 annas. 

&1 Annual Ret>^srt of the Mirpur- Ditto. Dilln. 

khas A srirulf ur;al SMtion f.vr th,' 

* year 19 <j6-o 7. Pri. e. '? anna-.. 

63 Sea.'^on anH Chop Report ..f th.' Dito^ Ditto. 

B<>rahay Fhe^nlem'y for the 
year Frieo. 7 anna.-. 

64 Procee^lin^s of the ultunl Ditto. Dil 

Conference hehl at .\tiine3 ih.iiU 

in November M^'7, Price, 7 
annas. 

65 Poona Aijrioijlriiral Colle^o Cal Ditto. Shri ShrtV,.afi Prrii.ii, Fuonx 

eniiir for the y»Mr t^>. 

66 KefSjrtonthc Oit^'ration* -.f the Itepjrtmerit of .A^n:- :! < 'Overnmcnt Prrs^, >la<lra*. 

Deuartment of Atirie^iltrire for tore. Madras. 

the year iC. Pfi>e, 

anna.s. 


Srientiho Roport of the Attur 
.Adrien jtiiral Station for th* 
year 19*!6 07. Friee, J anna-. 

Ditto. 

D)rfe>. 

S^ientiH< Report of th-* 

A^riicultural >tation for th- 
year 10o6 <t7, Fnre, 4 ann.a« 

Ditto. 

Ditto. 

Sojentiho Report of the B» II iry 
.Aif ricultural .St.ith.n for th»' 

5»-ar 19<J64>7. Frire, 6 .annas. 

Ditto. 

Ditto. 

Scjentitio Report rJ the F.alur 
AfirienU-ural St, at ion fr^r the 
year l9fJ6 07. Fitee, Hanna-i. 

Ditto. 

Ditto, 

Srientitin Rejjctrt of the K^uljjattj 
Aijfieiilttir.al Sf.vtinri fnr the 
ytar 19i)t>t/7. Frif e, fj ann.a.s. 

Ditto. 

Ditto. 

Sfientifif Repo)r“- of the Sam.vl 
kola A^jriniltiiral Station for 
the year I906 (J7. Friee, .'1 ann,as. 

Ditto. 

Ditto. 
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Nu. 


,Nuth'r. 

>‘f{ A iirirttli nrf 


bero publi'btd. 


N''b‘« lift ' i it iv .Af inn ii; 

Si-iif b i mli.t And [a rn [i t rit )< « 
itii ijitnio III rt-nnkcii iIa ill 

T)tr Ai;.in( jM;r I li-it 1- t, Ibliii ! ill 

N-', n7 I’t i< <•. 1 iiiiJii 
J'In- * ill! :if imi of i » I <• -I,, ( niit .. 

Ilnli.-iiM No. 'i'' rMi.-d|,t.'' 


N'l'o ' li .1 oto ■ n ;it Ii 
r I m 1 1 , III. t I M-J r 


K in Halniiuf K Stili 0 V e r ii m 6 ri t Pr ess, 

b i K.i'i, i; A;:. ( II .Madras. * 


Moir.i* .\,n. ;> .1 
Pi!., nit, 


I tiii'f. -Madras. 


H, I . > iiiip-i.n. 

1 .t v I iH vi'tOi- cd i 
< I) it ,11 Snui )i-‘rn ( 'in le. 
darii I'fi 'iiiciH-v. 


I •■■fi.u tun i,t of 
M,i ii 


Ditto. 
I dtto 


77 

.Not.- on 

llr.w {,, \v:it<-l !|Ot? 

Ditto, 

Ditto. 


ff.O., 1 

D ,itl< t >% i?il I .Uhd ,jl:d 




T.hi^a 

Ir.ilo: iTl-.;;-, j o.t,, 




foil. 1 fr 

to 1 lot V 



:s 

Tto- t! ti 

. d i;, f I.'II it Hi) j-i ’ \ 

I) < 'io ;sO,,.., M 

-A.. Ji.s, .. in tari at Id 


no!*' i 

!.to ll.'il ,0 v^ro 

I). 1 i.tv Dir- 

.-lor of 


l..•lfl. t. 


A .M i ' .lit if. 


7<t 

.1- fiOt. 

:1 , .^ 111 - ,ri -i 

of. ;- Ill d;.- t .niiii 

hi,- 

Ditto. 


I’lowt I . 

>. Oflf , .1 1 

b ,t!. t 

1 It. at! • 

Di'o 

Dn*ha .s-tvak 





Jai r, 

si 

•si'O-i.l I, 


D;'!. 

Ditto. 

Sj 

M-diaiii 1 

lVid.li.i> ,t!. 1. 

Ditto. 

JdtK‘. 

VI 

K.l«k t 1 Lit) Ifl-i N i-.!! k , Ml i\ 

D,f. 

Ditto 


1 id 

Um!!. !. 



SI 

t oir in itii 

, i.ifo j. o; i\ Ia af!. 1 . 

iM't... 

I)itto. 

v* 

(doiiM'lin 

!?. t 

Ditto. 

ItitTO. 

v, 

(•[.Undt; 

oor,:i,ii. 11, i Itiiti K-ip.i" 

Diio . 

Ditto, 

s7 

I'rv K.ut 

ii M.iiooi ,1 ('. ri^on 

Ddt-o 

Ditto. 


inif ntii! 

l>'i‘!>V 



NS 

.V..;n- o!f 1 

.Viuotithii 

Dit'o 

Ditto. 


I'ul.li- a' 

; ,11 l‘i !■ :» 1 I t 




Minij' t- 

‘ i l!,t, , ,i, , t, , f 

Ditov 

Scoi ot.ai i.at Pt 


Kv,. 


K.poit on 

Do- I 

* [.,1 

tin, nt ; 1 

I'.irttin'r.t (■! Aifi ii'id 

Ditto. 

V*'r i, it* in 

.. 1 ‘.to 

i! P 

f. -, Hi. . 

'oro. rr-ntr.d ProMlli i 


Pin,. III. 

1. 





Kofx.rt on 

t h 

■'k' 

). ,iitot ll 

Ditto. 

Ditto, 

St-ition-. 

in tin- 

( '.M 

Oil Pto 



P 

i: 

0. 1, 




K< p •rt oil 

(hr P 

, o lit.. 

I.ii in-l 

1 ‘if to. 

Ditto. 

Disfrn t D 

.irdoti. 

Ill ()!' 

,-(Vntt li 



Pr->\ut 

Pn- ■ 

'. lio 

. 1 



\V}„.U 0,0 

.'in m 

thr 

Donti.it ( 

, P.v.iii'. n.o, i..sr.. 

Ditto. 

Pr«>Mn> 4'H, 

Duih 

titi, 

P r i . 0. 

D.'i'otv Diroolor of A^'H 



It,', I. 

A .V^n< dllar.^l ui; 

•. Iliiil-tin N'>. It! 

o( in»:. 

IhiUn r nil M .vf loll 111 l.utiidin^ 

ll.dlidin No, is nf lilts. 

('olffH, ( iiltivatioii in till’ Kli.vsi 
; II (IN. Ilidlrlin No. A'.'M'.fcaN 


l rnti al V r o 


HaTHahadiir K, <'■ Kasu Kaslorn ld'np:,al and Assam 
M.{.. 1, . A""!. Diroi toi St'cri'f.ii iai IVoss, Shil- 
of K. It. A lonj:. 

.\*.«ani. 

Idlto. Hllto. 

Ditto. Ditto. 


• With 'I'.in.d ,!iil Ti-’figii iransUtmti''. 
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LIST OF AORirrLTUKAL FOBLICATIONS DI KINC 19(i7 


A'lth'T. 


\\ [itro liilMUln ii. 


Jiitf’ itihivation, 
of I 'A > 7 . 


Jiito in r* ta!i>>n »itli pi'l-ly ii» 
tho "Anu* y^nr iirnl its ftTt* *1 '>n 

Aiuui.il H^ yorr <>i lV|).ut 
mont - >f .\i:rii‘iiltntf. K. D .vnu 
A^vun. for lAiOf'7. Frir»u ^ 
anuu'. 

Aiuuiil Urp' I * A^ru 'll 

titi.il s Ml FA^lctu 

k A.-»atn tor 1 A»><' 7 . Fiiiv, 


ln7 

liw 

ityj 

IM 


frVfJ*-/ iW A<Jr i'^ulturt' 

IxnirtotNo. I Hnl'ort s Finl* 
Fil'ie K\|Krt t 
rinnu.nit r-f 

Assr\ni. 

S O, Hurt. 1 r.> . 
«'l A,; m>‘, 

Asviin 

O' JUii tlll-'Ilt t'f 

tin.' K 15 A A 


ncM, 


tlu' 11 
K. W. 


Dit fiA'it 

K. H. A 


i 'i 1 
sUH. 


Kii'it^ i ti In-ti^iil :uiil Assiii 
SiVU-t It i:it Fiv-s, Shil 
lotion* 

Ditt'i. 


Ditto. 


1"1 

I'J inna.s. 

Aiuuiil Ke^'oit < f the Tropieil 

Dilt'o 

t >ltto. 


Plant At i-ui .at W ah jam for the 
year end in..; .'^’th In lie FAii. 




Friiv, - aimas. 


Ditto, 

ltr_> 

Annual Kejioit of tlu* Kaj'.hihi 

1 litto. 


.Aijni'iiltiinl ts t a t i 0 n for 
Frii-v. - ann is 


Diu .. 

Iti.d 

Annual Keport of th- Kaiijpur 

Ditr . 


A^ncidtural St it ion for 

Fiii»-> o7. Fii'r. - uui.is. 


Ditto. 

lu4 

Anntiai ID [-ort of the .Jot it 

Dittm 


A^riciiUiiral sr.ition for 




Friee, '2 arm is. 


l)lf to. 

lU'r 

Annual Report of the 

Ditto. 


Shillon;; A^fieulturat .'^t.ation 




for I',**) "7. Friee. J inn is. 


Ditto 

iHi 

Ann ml Kepe>fT rf the ."iliillon- 

Dit^o. 


fM 


lAfi < 


L 


Fruit OiviR'n 

- inn.'is. 

WVio.it, (■'uriv:ifinn 

N-'. 1. 

F.irTu>T,rfl minur.', D‘uu’ or 
ntM*- roiriuro. L* Af1. t No. .'5. 
T>i-* <-ulfiv\t:ou i.f (;ro'M..i n:u. 

No. I. 

Anroiii K.fiOrr of tlo* D. fint 
m*T.t of .A^rioiiUnro, I^urmi. 
ff.r rho y.‘'Ur i'tuhii»r Aftit Jut-.-' 

I'K. 

Intr'’i«luorir.n of Mr.iilnu'in p\.My 

into th»> AbyiV> District. t 

No. f). 

.Annu;i! K^'port r.f tf'c of 

ScientiHc A'Dioc for tl..* 

Friro, Ko }, 


Thu I^r'ts f,f W\toi- frrpTii soil 
during <liy sio\th''r. F r i c >•. 
ID. J. 

Oftini.’il .ind U o r o m m n d o d 
mf'thfril* for ims’ in CboTnir'il 
Ijil>oratorio< of the Dejart 
of Airri' nlhirr in Indta 
Fnlletin No. M nf the A^ti 
eijltnral Unsoarnh Instifnto, 
Finn, rrirr. annii^ 1 . 


f t.'lJAt t merit o 
riiro, Furni.^. 
Ditto. 

Ditto, 


Ditto 


ISo.ifdrd Scientlh' 
< 'alctif t:». 
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